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in Drug Inventory Control
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Abstract
Background: Lampang Cancer Hospital

faces issues such as the number of months for
drug supply, high costs due to expired drugs,
and a large number of drug items being out of
stock. These issues reflect inefficient drug inven-
tory control. Therefore, improving the inventory
management system will increase the efficiency
of drug inventory control, leading to a more
effective and beneficial use of the hospital’s
budget.

Objectives: 1) To study the drug inven-
tory control of Lampang Cancer Hospital. 2) To
develop the internal vendor managed inventory
(VMI) system for drug inventory control at Lam-
pang Cancer Hospital. 3) To assess the effective-
ness of VMl in drug inventory control at Lam-
pang Cancer Hospital.

Method: This study is action research
project consisting of 3 phases: 1) Studly the drug
inventory control system at Lampang Cancer

Hospital. 2) Set up the internal VMI system in
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pilot sub-warehouses (partial VM), where drug
replenishment occurs from the main warehouse
to sub-warehouses when the drug inventory
level falls below the minimum stock level. 3)
Implement the VMI system (full VMI). The effec-
tiveness of the VMI system in drug inventory con-
trol is assessed based on the number of months
of drug supply, the number of drug items being
out of stock, and the cost of expired drugs. Des—
criptive statistics are used to compare these
indicators before and after VMI implementation.
Results: The VM| system reduced the
number of months of drug supply from 2.51
to 1.54 months. The cost of expired drugs
decreased from 304,467.62 Baht to 129,676.25
Baht. The number of drug items being out of
stock decreased from 18 to 10 during the full
and partial VMI periods, respectively.
Conclusion: The VMI system, involving
drug replenishment from the main warehouse
to sub-warehouses, successfully reduced the
number of months of drug supply and the cost
of expired drugs. However, the number of drug
items being out of stock before and after the
internal VMI implementation cannot be directly
compared. This is due to differences in data col-

lection methods used in the two systems.

Keyword: vendor managed inventory; inventory

management; effectiveness

Citation:
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Development of an Adverse Drug Reactions Monitoring Tool

Using LINE Official Account for Antituberculous Drugs
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Abstract
Background: Adverse reactions to antitu-

berculous drugs are common. This is the cause
of non-adherence and leads to drug resistance
problems. A monitoring system that uses com-
munication technology helps to find and solve
problems promptly.

Objective: To develop and study a tool
for monitoring adverse drug reactions from
antituberculous drugs using the LINE Official
Account; LINE OA.

Methods: Developmental research using
the ADDIE model to develop a system was con-
ducted as follows. 1) Analyze necessary charac-
teristics data 2) Design a LINE OA “Tittam YaRak
Pot” (version alpha) 3) Evaluate the quality by
6 experts (version beta). Take the prototype for
trial in a group of 5 prototype systems (version
gamma) 4) Implement the system in 15 new

tuberculosis patients. 5) Evaluate efficiency and
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satisfaction after using the LINE OA system and
reporting adverse reactions on days 3, 7, and
14. Data were analysed by descriptive statistics
Results: The developed prototype has
the features of being able to chat with phar-
macists immediately, 6 rich menus, and linking
to Google form of an adverse reaction assess-
ment according to the schedule. Overall quality
assessment results from the experts were at a
good quality level, mean = 4.50+0.77. From the
prototype system sample were at a very good
level, mean = 4.82+0.39. After implementation
in new tuberculosis patients, overall satisfaction
was at a very satisfy level, mean = 4.44+0.56.
Adverse reactions were monitored for all cases
via LINE OA (86.67%). The color-changing secre-
tions were mostly reported (35 times; 36.46%),
get help < 5 minutes (4 times; 40.00%), patients
taking medicine continuously (30 times; 93.75%).
Conclusions: This LINE OA monitoring tool
helps to find and resolve problems quickly. It
can be used as a tool for adverse drug reactions
monitoring.
Keyword: adverse drug reactions; antitubercu-
lous drugs; monitoring program; LINE Official

Account
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Abstract

Background: Clinical factors and genetic
polymorphisms of gene CYP2C9 and VKORCI
have effect upon various warfarin dose-res-
ponses. Recently, warfarin dose calculation
formulas have been developed for appropriate
individual doses.

Objectives: This study aimed to compare
the dose calculation from 7 warfarin dosing
equations and the patient’s actual doses, by
using Thai population genetic polymorphisms of
CYP2C9 *1/*1 and VKORC1 A/A

Methods: This study was conducted retro—
spectively. Thai patients aged > 18 years who
received warfarin and achieved therapeutic INR
2.0-3.0 for at least two consecutive follow-ups,
with unchanged warfarin dose more than 1

month. Seven selected equations of warfa-
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rin dosing were used to calculate the required
doses and then compared with warfarin actual
dose. The mean absolute error (MAE) was deter-
mined to test the accuracy of dose prediction
and set an accuracy value of not more than
20%.

Result: Total 389 patients were included
in this study. Mean age was 61.77+14.27 years.
Mean actual warfarin dose was 3.51+1.49 milli-
grams per day. Mean warfarin dose calculated
from the 7 equations ranged from 1.84+0.32 to
4.15+0.67 milligrams per day. The %MAE deter-
mined from each equation ranged from 28.84
to 48.51%

Conclusions: Comparison of the pre-
dicted dose calculated from 7 equations and
the actual dose revealed MAE more than 20%

which was above acceptable value.

Keyword: warfarin; dose calculation; pharmaco-
genetic; genotype CYP2C9, genotype VKORC1
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sgazdeagnsng 7 gasmiunldlunisAneiil
dn3? 1 Tham et al™® fgnseuin fail

Warfarin requirements (mg/day)
= 10 [exp0.838 - (0.005 x Age) + (0.003 x Weight) — (0.189 x CYP2C9*3)
- (0.283 x VKOR 381 CC) - (0.119 VKOR 381 TC)]

1ng

a7y wihendu U

_ i wdhedy Alandy

CYP2C9*3, VKOR 381 CC wag VKOR 381 TC minfifugnssusisnariliunuandu 1
winladflunuandu 0 QunsAnwnilazunue CYP2C9*3 way VKOR 381 TC 1y 0
@ VKOR 381 CC unuandu 1)

o [y

YunsISE ey fadndusea Ty

[

gns?l 2 Miao et al'' gnsAuiay ail

D =6.22 - 0.011(Age) + 0.017 (Weight) — 0.775 (CYP*3) — 3.397(VKORCI — x1) - 4.803(VKORC1 - x2)

oy
91y wihedu Y

H Y 1 [ a U
Uudn ey dlansy

CYP2C9 genotype; *1/%3 unuAndu 1 uaz *1/%1 unuandu 0 (unsanwniasunud Hu 0)
VKORC1 genotype; AA unuA1 VKORCI-x1 18U 0 wag VKORCI-x2 \Ju 1, GA unua1 VKORCIx1
U 1 wag VKORC1-x2 10u 0, GG unuen VKORCI-x1 18u 0 uay VKORCI-x2 \Uu 0
(umsanwiunuen VKORCI-x1 1u 0 uaz VKORCIx2 tu 1)

- qu1ne$3u ey Sadnsusedu

dn37 3 Gage et al*? HlansAuin eail

Clinical algorithm

Optimal clinical warfarin dose (mg/day)
= exp [0.613 + (0.425 x BSA) - (0.0075 x age) + (0.0156 x African-American race)
+(0.216 x Target INR) - (0.257 x amiodarone) + (0.018 x smokes) + 0.0784* DVT/PE]
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WouR African-American wnuandu 1, @WevRau q unuandu 0
- Target INR wnuatwng INR Aideanis (unsfinwiidimuaaiivung therapeutic INR 2.0-3.0
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Fanuduainanede 2.5)

Amiodarone wnilunuandu 1 winlifunuaidu 0
- Smokes wndlnuandu 1 winliiunuandu 0
DVT/PE vinnilinuandu 1 winlufiunusandu 0

unesISe ey JadnduseaTuy

Pharmacogenetics + Clinical algorithm

WNUAASIUAIS19IN http://www.warfarindosing.org

WARFARINDOSING
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www.WarfarinDosing.org

/:El;bme to WarfarinDosing.org, a free Web site to help doctors and other clinicians

beain warfarin therapy by estimating the therapeutic dose in patients new to
warfarin. This site is supported by the Barnes-Jewish Hospital at Washington University Medical

= Warfarin Dosing

Center, the NIH, and donations. Estimates are based on clinical factors and {when available)

genotypes of two genes: cytochrome P450 2C9 (CYP2C9) and vitamin K epoxide reductase

- Clinical Trial A EHE

Recommendations on this Web site are based on data from over 1000 patients.

= Dutcomes

Once information is entered onto the next page, the initial estimate of therapeutic dose explains

53% of the variability in a warfarin dose. If you return to the Web site and enter an INR value

= Hemorrhage Risk
= Patient Education
= Contact Us

= References * New patient

Click here to go to Clinical Trial Home.

> Glossary Warfarin doses taken so far*: | -Select-

= About Us

User:

Patiant:

Mersion 3.0

Build : May 14, 2016

*Required

Existing patient

> CONTINUE

after 3 and/or 4 warfarin doses, the dose refinement is even more accurate.

Initial Information

Is this patient new to WarfarinDosing.org?

v

WARFARINDOSING

www.WarfarinDosing.org

— e

Age: Sex: | -Select- v Ethnicity: | -Select- v
= Warfarin Dosing =g -Sclect h
Weight: lbs or kgs
= Clinical Trial Height: ( feet and inches) or ( cms)
Smokes: | -Select- ¥ Liver Disease: |-Select- v
= Qutcomes
Indication: |-Select- hd
Hemorrhage Risk . . .
> Hemorrhag Baseline INR: Target INR: I Randomize & Blind
= Patient Education Amiodarone/Cordarone® Dose: mag/day

Statin /HMG CoA Reductase Inhibitor:
-Select- v

-Select- ¥

= Contact Us

Any azole (eg. Fluconazole):
= References

Sulfamethoxazole /Septra/Bactrim/Cotrim/Sulfatrim:

-Select- v

>Glossary Genetic Information
- - i i L\
= About Us VKORC1-1639/3673: Not available/pending
CYPAF2 v433M: Mot available/pending v
User: : :
Patiant: GGCX rs11676382: Not available/pending v
Version 3.0 : ;
Build : May 14, 2016 CYP2Co*2: Not available/pending v
CYP2C9*3: Not available/pending v
CYP2C9*5: | Not available/pending v
CYP2C9*6: | Not available/pending v
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Required Patient Information

Indication: |-Select- v |

Liver Disease:

Smokes:

Statin/HMG CoA Reductase Inhibitor: |-5elect- v
INR3: [

Target INR:

Diabetes:

Required Genetic Information

CYP2C9 Genotype: | Not available/pending v |
VKORC1-1629/3673 Genotype: | Not available/pending v |
Prior Estimates Warfarin mg

Dose 1 estimated:  NA Dose 1 actual:
Dose 2 estimated: NA Dose 2 actual: [em v |

Dose 3 estimated: NA

ansil 4 IWPC” Tgnseuins siail

Dose 3 actual: PM ¥

> ESTIMATE WARFARIN DOSE

[

Warfarin pharmacogenetics dosing algorithm

5.6044
- 0.2614 x
+ 0.0087 x
+ 0.0128 x
- 0.8677 x
- 16974 x
- 0.4854 x
- 05211 x
- 09357 x
- 1.0616 x
- 1.9206 x
- 23312 x
- 0.2188 x
- 0.1092 x
- 0.2760 x
- 0.1032 x
+ 1.1816 x
- 0.5503 x

Age in decades

Height in cm

Weight in kg

VKORC1 A/G

VKORC1 A/A

VKORC1 genotype unknown
CYP2C9 *1/°2

CYP2C9 *1/*3

CYP2C9 *2/%2

CYP2C9 *2/*3

CYP2C9 *3/*3

CYP2C9 genotype unknown
Asian race

Black or African American
Missing or Mixed race
Enzyme inducer status

Amiodarone status

= Square root of weekly warfarin dose

nnSu viedauiug, anadssas Usengada

nsiSeuifisunsiuinuuing1sinsulagldansauin
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1ng

91y vl U

dawga vibelu wufums
Wmiln wihedu Alansu

wnuAndy 1 winlddunuandy 0

I3 a 1 <3 a a v 1 [ I
YUINY1TWITU KLU U LaaNTURBAUAY
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Aniugenans VKORCI waz CYP2CY wndlunuandu 1 vnlifuvuandu 0
Aun1sAneiunuan VKORCI A/A WU 1 way CYP2C *1/*1 Taidoaunuen)
Word wndunuandy 1 winluiiunuandu 0 dunsAnedinue Asian race 1u 1)

Enzyme inducer status #ndin1sleen carbamazepine, phenytoin, rifampin 3o rifampicin 9%

Amiodarone status wndunuadu 1 winlddunuandu 0

TnganunsaunuAasluluumwINENsaIFUIIN Microsoft Excel fauand

Variable Units or Allowed Values Enter Value Error Messages/Warnings Va;:::lctm
Age Years ;E:IE' 3 numenicsl value for age in ye o Error
Height Centimsters {cm) Enter a numerical value for Height in o Error
Weight Kikegrams (kg) Ents i = fior Wight in kg Error
Al
AG
VHKORCA genotype e Error
U {{fior Unknown}
"2
*1-3
CYPZCH genotype iy Error
riaect
=33
U {for Unknown}
A (for Asian)
i, o P
Race B{ or Elu\..k or African Errar
Amarican)
C {for Caucasian or Whits)
. Y (for Yes)
Taking Enzyme Inducer N (for No or nat known) Error
. . Y (for Yes)
Taking Amicdarone N (for No or nat known) Error
Computed Weekly Starting Dose (mgiweek): | ERROR g Emor count
1] Warning count

Sangviroon et al** ignsAuIn fail

1Y

Weekly warfarin dose (mg/wk)
= exp [1.846 + (0.412 x VKORC1 A/G) + (0.559 x VKORCI G/G) + (1.512 x CYP2C9*1/*1)
+(1.136 x CYP2C9*1/*3) - (0.007 x age)]
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1ng
- 97y ey ¥
- AVeUgANERS CYP2C9*1/%1 vis *1/*3 uay VKORCI AB vise BB winflunuanu 1
mnldfunuandu o
(unsfnunilunuen CYP2C9 *1/%1 \Ju 1 wag CYP2C9*1/%3, VKORCI AB, VKORC1 BB 1iu 0)
- g1y ey fadnsusedunns

dn37 6 Sarapakdi et al”® gnsAuI Ml
gasAIYUINg1215WTuAe FusntladenieadinuazJadenreiugmans

£Y}

vuegdulagnusaty
=2.075-(0.028 x ’e]’]‘q) +(0.022 x Ywin) + (1.173 x CYP2C9*1/%1) + (1.788 x VKORC1-AB)
+ (3.705 x VKORC1-BB)

gasAuInyunguenamdlulndvas CYP2C9 3y VKORCI

viiavadlulnd  gnsdrun

*1/%3 AA 2075 - 0.028 x (878) + 0.022 x (thwiiin)
*1/%3, AB 2,075+ 1.788 — 0.028 x (918) + 0.022 x ({witin)

® 000 0000000000000 0000000000000000000000000000000090000000000000000000000

s FLALAA 2075 + 1173 - 0.028 x (91g) + 0.022 x (Ywin) :

00 000000000000 000000000000000000000000000000000000000000000000000000000 0
(%

*1/%1, AB 2.075 + 1.788 + 1.173 - 0.028 x (818) + 0.022 x (Wniln)
*1/*1, BB 2.075 + 3.705 + 1.173 - 0.028 x (918) + 0.022 x @hwidn)

oy
- lunsfinwilunualugasidudnvaenaiugnssy CYP2C *1/%1 uag VKORCI AA
1 ) IS
- 918 ey U
S g ! < a [
- hwitin vdedu Alansy
- g1y wihedu Tadnsusdedy

gn37 7 Pongbangli et al*® fignsAuin sail

Simplified warfarin dose = 3.2 - [0.03 x age] + [0.02 x body weight]

1ng

a7y ey U
H LY 1 < a [y
Uit wihewdu Alandu

- ARTUNIREAY 10% Tunsalndingilaauvan (heart failure) isolsAriaanLdonduad (stroke)

3 a ! < a a o I v
UNYININIIU MUY LaaNIUADIU

mﬂqmﬁmumé’ﬂwmzmqﬁuﬁqmiu CYP2C *1/*1 wag VKORCI AA ﬁthﬁammummqﬁuﬁqmam%

a % v ¢ a wva
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Comparison of Process Management Results of

Prescription Screening by Pharmacists

Before and After the Medication Preparation Process
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Abstract
Background: Prescription screening by

pharmacists before and after medication prepa-
ration process prevents and reduces medication
error (ME).

Objectives: To compare the total time
spent in the dispensing and prescription scree—
ning process when developing the screening
program and prescription screening procedures,
and to determine the incidence rate and seve-
rity of ME detected by pharmacists in the pres—
cription screening process.

Methods: Pharmacists screen all inpatient
medication orders. The study was conducted
between October 2021 - September 2023, and
divided into 2 phases. In phase 1, the prescrip-
tion screening is a step after the medication
preparation process, while in phase 2, the pre-
scription screening step is moved to be the step
before the medication preparation process. A
program to screen drug orders is developed in
phase 2 as well.

Results: ME during prescription screening
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unin

ﬂ’;’luﬂmmﬂ?{aumam (medication errors;
ME) Jumansaifiannsatosiuld Feeaiilug
mslderilbimuzauvieifinsunsiodeguae
annsodnduldvndunouromslie fusnsde-
4o nsfnasnaddlden nsTiseLazITUSIg
81" 91nMsAENwBE1TusTUU (systematic review)
wu ME Tugftheuenievas 7 vadludaen uazgtaelu
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Wigala Wesisuinm
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were detected at 6.8 and 4.5 times per 1000
patient-days (incidence rate ratio = 0.66; 95%Cl:
0.64-0.68) in phases 1 and 2, respectively. The
92.6% and 94.6% of ME occurred in phase 1
and phase 2, respectively but did not reach the
patients. The total time spent in the medication
dispensing and prescription screening process
significantly reduced (15.7+0.6 and 7.0+0.3 mi-
nutes, p-value<0.01 in phases 1 and 2, respec-
tively).

Conclusion: The prescription screening
process as the first step before the medication
preparation process, together with the develop-
ment of a medication order screening program,
can prevent ME and reduce the time it takes
from the prescription screening process to dis-
pensing.

Keyword: prescription screening system; scree—

ning order; medication error
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Abstract
Background: Medication reconciliation of

the inhaler has been studied mostly among the
special technique dosage forms due to compli-
cated method of use, and patients’ not bringing
inhaler with them during hospital visit.

Objectives: To assess the medication error
and inhaler cost savings in case of pharmacists
providing medication reconciliation, to explore
the output of medication reconciliation services
and to study the satisfaction to the pharmaceu-
tical care services.

Method: A mixed-methods study was
conducted on asthmatic in-patients of Warin-
chamrab Hospital during October 2023 to Feb-
ruary 2024. A purposive sample of 39 patients
was recruited. Medication reconciliation, scree—
ning for medication error and determination of

inhaler cost saving were conducted. The out-
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come of medication reconciliation, and the rea-
son for hospital visit were studied.

Results: The main medication errors both
at admission and at discharge were administra-
tion error and prescribing errors, respectively.
Medlication errors were detected more as phar-
macist participated in the ward comparing to
the traditional pharmacist services. Pharmacist
participated in medication reconciliation could
save the cost of inhaler up to 19,109 Baht. The
94.9% of cases could complete the medication
reconciliation within 24 hours, by which (76.9%)
the doctor prescribed the same medication as
previous. The transportation cost for a one-way
trip to the hospital was 102.36+76.52 Baht/Visit.
The 48.7% of patients did not bring their usual
medication to the hospital, because of emer-
gency Vvisit, unexpected admission, and never
receiving suggestion to bring along the medica-
tion. Patients sought additional advice on using
of inhaler alongside with nebulizer, and wanted
to know the available doses of each type of
inhaler.

Conclusion: The involvement of pharma-
cist in the ward increased the detection and
resolving of the medication errors. The percen—
tage of case receiving medication reconciliation
within 24 hours were achieved as the target
of the hospital. Patient feedback has led in

improvements to inhaler labeling.

Keyword: medication recondiliation; inhalers; asthma
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« ftheiddoyaliasuiu

« gtheligufdisunsfinm

Y

FATAY W.A. 2566 D9 NUAIWUS W.A. 2567

l

HAYDINITUTUIAMILAEUNTTUTIAUNTHUANLAIIALAT D UN S Las UaynannsTgen
nsusendanldangeganuainmsidenauvediae

] o
ad v

WHLDY 1 TuneualuNSEMIUNTINEWeUURNS

atltyeyn dealiey, 51y @eddles

329



Effect of Medication Reconciliation
on Hospitalized Asthmatic Patients

Thai Journal of Hospital Pharmacy
Vol 34 No 3 Sep - Dec 2024:325-345

AUaenlasunsitadedulsaiin (ICD-10 sWa J45-J46) insuusmsuuugiaeluyndaseny

A

/

inauainsfnaen:

. Jtheaelu

« fhefildsusmugnniusn vieldsuegawilif 28 u
« gthadsunsinuluvertheings

. fheideTislutasiivhns@ing

« fheifdoyaliasuiu

« gheliguidisiunisiinm

RANAN W.A. 2566 D9 NUATRUS W.A. 2567

'

'

ANSES9AUADNAABINDLLDINIGET
wagdeayansanlsameutavestae

] [
ad Y

N5I98B9E1599 NSILLBIAUNN
NAANTAN ATEWNANTTALAZNITAUNWAINILATIASN
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wiszas (wrong dose) 3) AU lalwisngas (wrong
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LANA19YBILIATUANDINITIENINUBULTING IV
Feufueanduinu wuin deusnSudauluelad
ANUUANANVBITIUNTEIATUANDINTT SoLae 74.4
wiflauumnsnadiondutiu Sevay 59.0 Tnaunnd
Laflgdslavsuen sawandduniined 6
Poyanisunlsaneuna wui glieSesas 84.6
ldaseiln drulvgjinneuiamsizoinisnisu lng
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linsrvarmininazlaueulsamerunalunisuilse-
werunalunsad sawandlunisiei 7
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ads Ao 102.36+76.52 vm AldIelunsiums
san 3,992.0 v Fauandlunisd 8 e

13199 3 AlieeganunUsendala
grganu (AnldTnesenaan)*

YINIUAUDINIG
Budesonide inhaler 200 mcg/puff (140 Un)
Fluticasone inhaler 125 mcg/puff (235 um)

Fluticasone/salmeterol evohaler 25/125

mcg/puff (300 Um)

Fluticasone/salmeterol evohaler 25/250

mce/puff (562 un)

Fluticasone/salmeterol accuhaler 50/250

mcg/puff (460 un)
YIUIINIDINIG
Salbutamol inhaler 100 mceg/puff (43 un)

Fenoterol/ipratopium inhaler 50/20 mcg/puff
(192 um)
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Abstract

Introduction: Pharmaceutical care has
the potential to reduce drug-related problems
and improve disease management.

Objectives: To study the type and causes
of drug-related problems in hypertensive pa-
tients and to evaluate the outcome of pharma-
ceutical care and drug-related problemes.

Methods: This action research employed
a single-group quasi-experimental design with
pre- and post-intervention measurements. The
study included hypertensive patients in a pri-
mary care setting from March 25 to July 18,
2024. Drug related problems were identified
using the Pharmaceutical Care Network Europe
(PCNE) classification V.9.1, and patients were
monitored after receiving pharmaceutical care.
Data were analyzed using descriptive statistics
and paired t-tests.

Results: The study population (n=34) con-
sisted predominantly of female (76.5%) with a
mean age of 65.6+8.6 years. Post-intervention

analysis revealed a 50% reduction in the num-
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ber of patients experiencing drug-related pro-
blems and a 55.8% decrease in the total num-
ber of drug-related problems. Pharmaceutical
care led to statistically significant reductions in
the number of drug-related problems, patient-re-
lated causes, systolic and diastolic blood pres-
sure, and medication costs (p-value = 0.001,
0.001, 0.001, 0.012, and 0.043, respectively).
Conclusion: The study demonstrates that
pharmaceutical care effectively reduces drug-
related problems and improve blood pressure
control in hypertensive patients. Ongoing phar-
maceutical care at primary care settings is re—
commended to enhance patient outcomes in

managing hypertension.

Keyword: pharmaceutical care; hypertension;
pharmacist; drug-related problems; primary care
unit
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Abstract

Serotonin syndrome is a condition cha-
racterized by excessive level of serotonin in
the body, often caused by serotonin-selective
receptor inhibitors (SSRIs), particularly when
factors reduce the elimination of these drugs.
This article reports on a 29-year-old Thai male
with underlying conditions of schizophrenia and
obsessive-compulsive disorder. His current medi-
cations included fluvoxamine 200 mg daily and
sertraline 200 mg daily. Two days before pre-
senting to the hospital, the patient developed
a fever and self-medicated of six capsules of
a herbal supplement, Andrographis paniculata
(also known as Fah Talai Jone). As his symptoms
did not improve, he sought medical attention.
The physician suspected that fever, combined
with hyperreflexia, resulted from serotonin syn-
drome, caused by the interactions of fluvox-
amine, sertraline and Andrographis paniculata

through the inhibition upon activities of the

SUUNAIN: 11 54271A 2566

358

unly: 7 Auengy 2567

ADUTU: 2 WOAINIEU 2567

Kaewlee S, Saicheua P



’maﬁl,ﬂé’ﬂmsukﬁwmma
U 34 aUu? 3 n.g. - 5.0. 2567:358-370

dine 4 dadansu nn 8 Falus guagludly Amre
WosUUANTduLIldnaUgA1UNE unnddangn

cyproheptadine AvuUMIAUMaNAUSz 9T

nliiinn1zngueInswlsinidulugaenlasue,
ng SSRIs w3eeniiiuszauveaslsTnusauii sau
shayulns Sadudeinasihss Suasianu s
Disuuzigaeniodunaeinisiiosiunassants
Lo una9i]

AdnAny: nueInswlstniiy; Ameanelas; fluvo-
xamine; sertraline; SUMTNILITLWINEN

N1581999UNAU:

Anfiwe] wid, navun aede. enudtionduetnisels-
Induiiinandunsizenszninawesnidu weoneiiy
wazdmzanelas. nsasndunssulsanenung. 2567;34(3):
358-70.

v

Tenugienguenselsiniduiiinnndunsisersening
wesnsdu wglenwfiuwaziimzanslas

enzymes CYP1AZ2, CYP2C19, CYP2C9, CYP2D6,
CYP3A, and CYP3A4. The patient was treated
by discontinuing fluvoxamine and sertraline.
Cyproheptadine 12 mg was administered imme-
diately, followed by cyproheptadine 4 mg every
4 hours, and then reducing the dosage to cypro-
heptadine 4 mg every 8 hours. The patient’s
fever subsided, and laboratory tests results
showed an improvement, cyproheptadine was
discontinued. Identification of the causes and
contributing factors of serotonin syndrome in
patients receiving SSRIs or medications that
increase serotonin levels, especially in combi-
nation with other drugs or herbal supplements,
is essential. It is crucial to monitor and advise
patients to recognize early symptoms and ma-

nage them promptly.
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interaction; fluvoxamine; serotonin syndrome;
sertraline
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(2) MsUaneas@RUSTEM serotonin MAL—

4

U

(3) NM13NTEAUFITY serotonin IAEAT

(4) nsdfudanisihngu serotonin NNYAUTE-
audssamn

(5) MssUABUANTNUES serotonin Tianas

nalnawanildmaliseiu serotonin tndy
LaglUTuRuFSy serotonin' a3y serotonin
fifieadesiu serotonin syndrome Aafasu 5HT
way 5-HTZAI®8Uﬂ§ﬂT§§U€T’WT'J%JU 5-HT figvisaane
fva (anxiolytics)” msefiudnaminnsysuiaiu 5-HT
szihldAnensianine dumsduditu 5-HT
fvdnseduszuulszam’ lngeInsuansiazey
':;ul,m%uagjﬁ’mzé’u serotonin luanmzfl seroto-
nin Wstufisadntosaznszdusiy 5-HT  wieq
ot lAne nsliisuuss wu eglaida (hy-
peractivity) 3nnfiaa uiluan1aziisesu serotonin
isfuognannavanansansedusiaiy 5-HT, leide
yilMAne nsfiguussuazsunsefaundinle
ﬂé"mLﬁaLLﬁﬁam%qasmquLm (severe hypertonicity)
waylige’

9INITNWATUNVDINE serotonin syndrome
Usgnoude 3 e1nsdifa leun nmsedeulmunn
1A (motor hyperactivity) szuuUszamenluinly
Aa7l (autonomic instability) waznsiUasuulaves
aneinla (altered mentation) N suaRINLAA
Ipluszaudndesluautsguusy  wazenaviliglae
FeTiald ensdndesndesinisiisnnulutiusn
wu amzmelalilasy (agitation) du Vieuds 81013
suussfionnilfAsTin wu coma 1dge ndunile
wansann swludinnzunsndeudiianuu wu
¥n (seizure) syuumelaaumal Mlawmulndamay
msudsshvendonlunaendoniingienie (dissemi-
nated intravascular coagulation; DIC) LLaxﬂéjﬁuLﬁa

@a1e (rhabdomyolysis)' Tugiiienn1sgunse seue
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nansinaeut1edy Tnednnunendsainiisinng
uvunnevdeldsusniuruadaueiie s dund
feuszana 6 9l drugifionsliguuseszezom
Tunsiinerafuwuuisdundurde 3o5e’

#1119 989013¢ serotonin syndrome @11139)
Aaldaniinistdonfveunuas sunsnsensening
g1° enfifiseauiianunsaviliAnnig serotonin
syndrome 11 81nay SSRIs el sertraline, fluoxe-
tine, fluvoxamine, paroxetine Wy escitalopram
EJ'](%’]U%@JL?T%’]?]QIM tricyclic (tricyclic antidepres-
sants) EJ’lﬂEjll monoamine oxidase inhibitors Lag
EJ’lﬂﬁjll serotonin-norepinephrine reuptake inhi-
bitors A1nnalANISIAANTIE serotonin syndrome
Faflormanssdaiifdlontaindunssenseningen
wazt1lugn1ie serotonin syndrome'

N1531988019% serotonin syndrome Tu
Uagtuilinauinsitadevaneinat laun naaives
Sternbach, Radomski wag Hunter lmaineusinis
iadbves Hunter farmuwsiugsnniign lesanndl
mnailhdosar 84 uavAMUIIINZSeray 97 Fa
Hunter serotonin toxicity criteria (175757 1)° 34
dndu gold standard lun15ifiadan1ig serotonin
syndrome Tegiheazsosiuse iinnslasueniiil
qvisnsdu serotonin Tutfiiiusnsaniusienns
neAatineg ety 1 U9

135191013 serotonin syndrome Us¢nau
é’aamswqmmﬁmm%ﬁumma nMsSAwILUUUSE-
Fuusznes wagnslisndugms serotonin Tuffie
fiflonsdntesdaunansdilifinnzszuulsyam
SalusfPRaund mslfansimaasndonssauiu
nnslotenngu benzodiazepines Aenaifiese Lilos-
ﬁ]’msl’m&ju benzodiazepines aunsnannizngla
liaau ananusulafnuazdnsiniswuresiilaain
MsannsiaIuYessEUUUsEam adrenersic iun
Ay densldliiuuziile paracetamol Lieaain
¥l serotonin syndrome tAnannaiiovie—
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M1379% 1 Hunter serotonin toxicity criteria’

Tenugienguenselsiniduiiinnndunsisersening
wesnsdu wglenwfiuwaziimzanslas

History of recent exposure to a serotonergic drug

At least one of the following:

+ Spontaneous clonus

« Inducible clonus with agitation or diaphoresis

« Ocular clonus with agitation and diaphoresis

« Tremor and hyperreflexia

 Hypertonia and temperature over 38 °C with ocular or inducible clonus

inSauaziadeulvanniduiligugfistaniegedu
oﬁ’ﬁumﬂ%mmjm benzodiazepines ﬁﬁﬂmﬁuﬁﬁ
aaenduiiofianunsaanldld wazidosnane
serotonin syndrome Aetestusisu 5-HT ot
g1d Y serotonin ¥ nw13sdeseangrsiinasu
Fanan eniifenldldun cyproheptadine %qﬁiugﬂ—
WU SUUsEU YweenBudy 12 fadn3u i
2 fadnfumn 2 Falusauninernsazian ednudn-
wnundalawn chlorpromazine wu1a 50-100
faansudadindrandefldls defves chlorpro-
mazine fiwmienia cyproheptadine ﬁamug‘ULLU‘U
g1dn nzdmiufiieifonnsguussilidandy
risperidone ey olanzapine Lﬁumﬁmamﬂwﬁlﬁ
mMaanlfidesandinaantsmuiaiu 5-HT, 16
Rannsnangunismey  usmnmsiladeuen-
15ATEWIN serotonin syndrome e neuroleptic
malignant syndrome (NMS) §3laluiidn aasides
n3lY chlorpromazine, risperidone uwag olan-
zapine \flosanendanarenariilinnig NMS wdad
uaﬂmﬂﬁ risperidone Wag olanzapine 1518971
M34in serotonin syndrome udu’ Tnevialy
91157891 serotonin syndrome Snituniely
24-72  Sluamdmgaeniiduavniamiunsinwm
fsiionisenanseglduuluneillésuenioongys
prwdediuunueladiifigns (active metabolites)

Wy fluoxetine way norfluoxetine 914 half-life

elimination 7 Jultay 16 Junuany’
Fluvoxamine Jugilungu SSRis gnldaeng
uwsnaelunissnuilsanisdang loun lsaduas
(major depressive disorder) Tspéndndvin (obses-
sive compulsive disorder)’ aammé‘lmamsé’u&
N15¥1197UVDY serotonin reuptake transporter
(SERT) fivhutidlvudeansdeusyam serotonin 210
yaUszatulszamnauludauinadiulalgves
wadUszamnaugalseauUseam (presynaptic
terminals) Lilevinany ¥ilW serotonin U3nga
UszafmﬂﬁzamLﬁmsﬁuuazﬂssﬁuﬁ’;%’u serotonin’
n3aedu fluvoxamine 1AABENTIASIIUMNUAU-
919113 HATI1UTEANENETP8AY 53 TrUIAMAIRNN
Sussmugnauieseaiuegegaluifionuszuna 3-8
Filue warduiulusiuludenlddosas 80° fluvo-
xamine gnivAsuan lngnszuaums oxidative
demethylation wag deamination lusiuSesay 96
nszUIUNIAInaedateulmil cytochrome P-450
(CYP) 2D6 iedsuanimain fluvoxamine 1du
fluvoxaminoalcohol Fuluansitlifigns snduae
Qmﬂﬁlauamwﬁﬂﬂ%ﬂmLauisuﬁ alcohol dehydro-
genase 1§ fluvoxamine acid Faduansitlaiion?
dougntuesnnilaanie  msfnwluvaeanaaes
wudneulysl CYP2D6 HunumdAglunszuiunig
Wasuanmyes fluvoxamine® Yagtfu fluvoxa-
mine fTmingludssimalnglugluuvedindmsu

o ey ¥
AAYE] WA, WYL anewe. 361



Serotonin Syndrome Induced by Sertraline, Fluvoxamine
and Andrographis Interaction: a Case Report

SuUsEnIuTwn 50 waz 100 dadndu vwinend
wuzilulsadued Teun auinensudy 50-100
TadnTusiedu wwneasanne 300 TadnSusiedu
sy fiuuzilulsadnangvin Taua 100-300 da-
ansusioTu Ywnengegeme 300 dadnsusedu lay
uneinnnnd 150 fadndusieTumusiiliuusli
oAy 2-3 AS

Sertraline \Juenlungu SSRis ldeeauns-
nanglunssnwlsamedanglawn lsaduas lsa
fiunsenun (panic disorder) Tspdnndaialuiuas
lsAnddsnu (generalized and social anxiety dis-
order) suiddlsgnandgwih dnalnniseenguisitu-
Wi fluvoxamine’ NM39ATY sertraline AaT
YN 9 T2YLIAMRINNTUUTEULIAUDITEAU
sgeaniudenyszinn 4-10 Halus mnduuseny
sertraline W¥auo1Msazifinsziuengegaluidon
Fowag 25 sertraline JuiulusAuluidensovas 95
wazdlauauisalunisduiudayivlubenlan
sertraline  gaiasuanmuazidnesnmsiuiiu-
nanlaenszuiuns demethylation ety desme-
thylsertraline Safumunueladiifigns nszuuns
FINE1IDIABNITVINIUVDY cytochrome P-450 il
14 9 lawn CYP2CY, CYP3AA tag CYP2C19 toulusl
waniazvhoudundnidlernududu sertraline Ty
Hona waglumanauiu CYP2D6 uay CYP2B6 q¥
audundnidernududu sertratine Tuidonsn!!
U390y sertraline fdwmingluguuvvedadmsu
Fuusgmuue 25, 50 wag 100 Uadniu uInen
Auuzihlulsaduaduasauineriuuziilulsagn-
Angeh TauA vunenEudu 50 fadndusety vune
gl 50200 fadnSusietu wuimenfiwuziiil
Tsrfunsznunuaglsainnimailiuasniedany
Toun awmenSudu 25 fadnsusoTu wazvuine
g9gn 200 daaniusadu’’

Hwzanelas Sdeinenenansin Andrographis
paniculata \Huayulnsideldossunsvaisly
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ey fnuautiunssnay sdouuaiide
Fudamaduuide ansatatimzaieles (Andrographis
paniculata extract) Usznausie andrographolide
%aLﬁuaﬁe‘fﬁmﬁﬁc]ﬁMNmé’ﬁﬁwm wavansiu o
nsAnwlunasaneaosnuIasaiainzaislas
mmsaé’ué’?&maﬁwmmaq CYP1A2, CYP2C19,
CYP2C9, CYP2D6, CYP3A waz CYP3A4 @31 andro-
grapholide Fudamsvinaiuves CYP1A2, CYP2DS,
CYP3A waz CYP3AG Tngansiimaiilgnssuduon
laslfiana1ife a1sngu diterpene, lactones wag
flavonoids” n1sAnwiludninaassnuinansana
#Hmzanelasuaz andrographolide a@nunsaduds
CYP2C waz CYP3A g™

s
NIUANYN

Hievelng 81y 29 U Wil 60.6 Alansu
duge 171 wudung

9NsEAR N lsaneUIa

1989 mundu

UszdRnauidudaglulagiu

2 Junauanlsmgiuia §Uieiiennisiias
sy lalle laifdgn laidhewan lififaamsuan
U lafivinde UfasuseiRdunedndn lulivsedn
uwiasiuindtedod

1 Yudeuwnlssmena flhedesuatgatin-
yranelas Sutsemuadiay 3 uatya Tuay 2 Ads
Wi Iasdu S1WIUTIW 6 wAUTA WEIRIN
SutssmudndusnntuFanismenuna

UszdRnauidulaglusdn

TsAmLam (schizophrenia) TsaghAne v (ob-
sessive-compulsive disorder) LLazﬂfjJJmmﬁLLaa—
Wwoslnes (Asperger’s syndrome)

Uszifnasuien

UfrasUseinuwien 81mns wazansiall

gritldFuusznoudrFnundalulsanen-

Uua
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~ Fluvoxamine 50 fiadnsu Suussmundeas
2 ifin Yuaz 2 At e s 1y
~ Sertraline 50 fiadn$u Sudsymundsay 4
Jin Juay 1 A% vdemsdn
(EEU’JEJ%%’U fluvoxamine wag sertraline Tu
unssnanTIutuduna 3 )
- Clozapine 100 faaniu Suuszmuasies 2
Jin Juay 2 A% vl feuweu
~ Benzhexol 5 fiadnsu Sulssmundeay 1
Jin Juay 1 A% vdemsdn
~ Folic acid 5 faanfu Sulszmundees 1
din Juay 1 A% vl
~ Vitamin D 20,000 U $udsemunssas 1 ida
Fnviay 1 %t vdormadn
- Senna glycosides 7.5 fiadndu SuUsgnu
afiay 2 udln Suay 1 ade roueu il
91N1TIBIHN
NANIIATIAINY
Vital signs: BT 37.8 °C, BP 104/50 mmHg,
RR 20/min, P 80 bpm
Physical examination: hyperreflexia 3+,
tremor
NaN1IATIAMRIU{URNT
CBC: Hb 12.7 ¢/dL, Hct 37.8%, Platelet
91,000, WBC 25,900, Neutrophil 86.1%, lympho-
cyte 8.9%
Electrolyte: Na 137 mEg/L, K 3.43 mEg/L,
Cl 103 mEq/L, HCO3 24.1 mEg/L
Renal function: BUN 11 mg/dL, Scr 0.68
mg/dL
Creatine kinase: 2,652 U/L
Liver function test: AST 802 U/L, ALT 798
U/L, ALP 71 U/L, GGT 28 U/L, TB 0.4 U/L, DB 0.2
U/L, total protein 75 ¢/L, albumin 42 ¢/L
yaekyg. CBC = complete blood count;
Hb = hemoglobin; Hct = hematocrit; WBC =

Tenugienguenselsiniduiiinnndunsisersening
wesnsdu wglenwfiuwaziimzanslas

white blood cell count; Na = sodium; K = potas-
sium; Cl = chloride; HCO3 = bicarbonate; BUN =
blood urea nitrogen; Scr = serum creatinine; AST
= aspartate transaminase; ALT = alanine trans-
ferase; ALP = alkaline phosphatase; GGT = gam-
ma-glutamyl transferase; TB = total bilirubin; DB
= direct bilirubin

'a"lsJn'l'im‘ﬁQ’ﬂaa‘lﬁ%’uﬁauuﬂsewmma 518015
guazHansanIviBsufuAnisluszndneuaulss
NYIUA

HUelasus18n158 10 UNLTINEIUIAAT
wamdlugtfl 1 wagsronisoiléuseminsusulss-
weunadauansluns1sl 2 HanTevneie TR
nsfanandlunissdl 3 uwazgaumalisnsnegeaniu
wiazuszninsueulsamenuasuandlun 15197 4

ms¥nundildsululsanenuna

1NBINTAINGT? LﬁaqﬁuLmeéaqé’amLm
970 dengue hemorrhagic fever (DHF) 33d$0923
dengue virus NS1 antigen WU1IWa positive Wl
agalsinuunnddsliamnsadnanngainaiieg
serotonin syndrome ¢ 1osngtneeniilivse-
31Re fluvoxamine way sertraline %uﬂuaﬂuﬂdu
SSRIs  wagdlUseiRsuussmueualyaiimeanglas
afiy 3 waga Tuag 2 ads v nsduaziiu
Junan 1 fudeumlssmeivia wawngiiedisu
nssnwsilulsaneruna wnnglinissnenig se-
rotonin syndrome el

1. g fluvoxamine Uag sertraline waus
Suusnfidrsnendalulsmeuna

2. Iﬁméf’mqwé serotonin ¢78 cyprohep-
tadine (4 fiadn3u/din) Suuszmundias 3 Wieviui
n§nusuUssmunias 1 diann 4 e
han 2 $u wazanvuneendusulsemundeay 1 i
yn 6 Falus Wunandn 2 $u

3. Iensimaaenidens uavdnsaanly

o ey ¥
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2 Funeuun
Tsanauna

Clozapine 400 Jiadnsusodu

Sertraline 200 fiadnsusodIu

14 viunasu

Fluvoxamine 200 fiadnsumnaau

1 Funeuun
Tsanauna

gaualeyana
nzanelas

o o
Juinn
Tsensnuna

e, JUheldsu fluvoxamine 200 fiadnsusioiuuay sertraline 200 fadinsusioTu saufudunan 31

JUT 1 s921181n134AnN19% serotonin syndrome warUsgiAnislasueniinininluaime

713199 2 Sensefgelasuluseninueulsimeiua

318N1381

Cyproheptadine (4 fiaan5u/din)

3 \finviudt s 1 iann 4 9l
Cyproheptadine (4 fiaan5u/din)

1 1flomn 6 2l

Cyproheptadine (4 fiaan5u/din)

1 1flomn 8 2l

Benzhexol (5 fiadn5u/ifin)

1x1 po pc

Clozapine (100 fa@nsu/din)

2x2 po pc, hs

Folic acid (5 fiadn3u/idin)

1x1 po pc

Ceftriaxone 2 N34 IV OD
Lactulose®

30 18dans po hs

Vitamin D2 (20,000 units/capsule)
1 capsule po weekly

Senna (7.5 fiadnsu/idin)

2x1 po hs

Sufluoulssweuna
2 3 q 5 6 7 8 9
v v of
v v off
v ooff
v off
v ooff
v v v v v v Vv
v v o
v off
v
v v v v v v v
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Tenugienguenselsiniduiiinnndunsisersening

713197 3 HanTIINiRsUJuRn1ssEn U ueulsmeuIa

N13ATIANGWB

Uuanng 1 2 3
Creatine kinase - 2652 2142
(30-200 U/L)
AST (5-34 U/L) 802 2789 3765
ALT (0-55 U/L) 798 2343 3571
ALP (40-150 U/L) 71 79 98
GGT (12-64 U/L) 28 48 149
TB (0.2-1.2 U/L) 0.4 0.5 0.7
DB (0.0-0.5 U/L) 0.2 0.3 0.4

s = 3 S
wainIau Wglenmluuaziinganelas

Fufiueulsanenuia

q 5 6 7 8 9
1256 627 - - - 62
2325 1441 797 410 - 121
2984 2503 1777 1308 - 773
114 138 136 125 - 110
282 428 368 325 - 253
1.0 0.8 0.8 0.8 - 0.6
0.7 0.5 0.4 0.4 - 0.3

AST = aspartate transaminase; ALT = alanine transferase; ALP = alkaline phosphatase; GGT = gamma-glutamyl

transferase; TB = total bilirubin; DB = direct bilirubin

13197 4 gaunilsanegegalunsia TuseninaigUlguaulsmeua

1 2 3

Body temperature,  37.8 39.4 38.7

max (°C)

WNNIRAMINAT Creatine kinase LATZAINIT
MaureIRuTINAuNIsAnaueInIseg1aeio
NA9INYELA fluvoxamine ke sertraline $IUAUNS
% cyproheptadine tJunan 4 Tu wuwwrlduld
amas (BT 37.5 °C 91n7unsnsu BT 39.4 °C) laidl
mm‘sé’u WNNETIBAYUINEN cyproheptadine (4
fiodnsu/die) fudssmuediar 1 in vn 8 dalus
fodn 1 u Mé’w’mﬁ?wqm cyproheptadine 81n13
Tngsuasil HansaneesufoRnstuultundu-
denund  wnmddnmheddigeananlsmeiuialay
fandlvinga fluvoxamine Wag sertraline TaIa

Snwrslulsaneguianadu 9 Tu

Sufiveulsswenuna
q 5 6 7 8 9
377 37.5 38.1 37.4 36.6 36.7
anusiensalAne

Serotonin 1Huansdousyanvlusisnie Tean
AFLUIUNTT hydroxylation g decarboxylation
L-tryptophan L%Iﬂwﬁugﬂa%ﬁqLLagLﬁUﬁﬁauﬂma
YoswanUszam uavgnuanUdegeanundauiianmn
Ussanulszamiiioluduiusasu serotonin ﬁagjuu
wadUszaminaAes 9antiu serotonin NNy
1119nlae SERT' §73U serotonin (5-HT receptor)
il 7 wihwdoy laun 5-HT, 5-HT , 5-HT, 5-HT,
5-HT,, 5-HT way 5-HT nsnseduvdediudausdias
wihedoslinanundyivediuanseiu  Tnefisu

fgadosiun1iy serotonin syndrome e 5-HT

o ey ¥
AAYE] WA, WYL anewe. 365



Serotonin Syndrome Induced by Sertraline, Fluvoxamine
and Andrographis Interaction: a Case Report

way 5-HT ?

INSUEAININAATN

2INSHARIMARTNYDINIY serotonin
syndrome  duiusfugnimandeingvesiiiu
serotonin yhegesiiigatesdio fiu 5-HT | was
5-HT Tneunfinisdiudaafu 5-HT figniaany
v’ psafuduminnsziudiiu 5-HT  azvirldiin
pmsinnina nsdudiiaty 5-HT fnvdnszdu
szuulsva’ Tnge nsuandiay AN ueY
fuv3inal serotonin luan12edi serotonin U3
ditufisadntosaenazdusiy 5-HT  vileseene-
P vhlmAnensiilsisuuss wu eglaids uazinn
110 wiluan1efifisedu serotonin getuayannsn
nseduiuS-HT ldsey viliAnIMsTiguLsILay
Sunsefaundiold wu ndandeudunieogieguuse
warlias’ 9InsuanmneAdiinyeIn1Ie serotonin
syndrome Usznausie 3 nwawenmsiddsal
(1) nMswedeulvunnifiu (motor hyperactivity) 16—
uA &y (tremor), hyperreflexia, ﬂé’mﬁammﬂﬁu
(clonus) wazndnieudands (ieidity) (2) szuu
Usvamndnlusinliiasii (autonomic instability) T
ldge anuduladings Wladuss waemelad (3)
MaAsunUasesan1azdnla (altered mentation)
lown denfina (anxiety) duau (confusion) A7
mglaldasu (agitation) way coma' wenwileain
o slilugthened omsduuazmansiasneniy
finy hyperreflexia @usailafiun1g serotonin
syndrome

n153tladeuazn1sitadeuenlsn

M3M521999MBTINY hyperreflexia WazaIns
FushuiudseIinsliongu SSRIs anansoAntiean-
RN serotonin syndrome 1@ dauon sl
a1auainlsa DHF lewuiu Saldanunsananlai
o1msldlugUaesedunainanig serotonin syn-
drome figagnaifier uonanigteise Yinsld
clozapine Fadugduinaniudl 2 Atnalanns

366

Thai Journal of Hospital Pharmacy
Vol 34 No 3 Sep - Dec 2024:358-370

pongstiudasasulauaiiy D, lifuazdriulaunii
D, loptegou’ Foiusefesidadononlsaszaing
N17¢ serotonin syndrome WLagN1I¢ neuroleptic
malignant syndrome (NMS) %awuiﬁﬂaﬂuﬁﬂwﬁ
Teodulsadonn foswinane NMS Aedesiu
nsudafishsulaunii D, waziiennisniemaing
ARIEAGINUNTIE serotonin syndrome LGNS
713380178 serotonin syndrome agld Hunter
serotonin toxicity criteria (9157971 1) \neainI3
Afadun1ag NMS 214 DSM-V criteria (11571471 5)

nNsUsELIUAIY Hunter serotonin toxici-
ty criteria tag DSM-V criteria wudngUhenlaniu
ATz serotonin syndrome tiesniennsduuay
hyperreflexia SaufuiiuseianisiHeniidnase sero-
tonin wilddiun1Ig NMS Auusnaafid deyves
1% serotonin syndrome wagn1g NMS Aassyy
naINISAReIN1s 1auAME serotonin syndrome
suiaslunanfisdiitilumdalduemdedinng
inuwnefidesasds damne NMS aldinamane
FUFRZUANIINT AULANAIENUTEN TR e
A% serotonin syndrome EATITNUNTLAGOULM
11nNIUNG (motor hyperactivity) @1un11g NMS
fnazuanivIn1siAaeulmi o (bradykinesia)' fie
seiifonsnduiensernuaz hyperreflexia &3
Sadunilluernisuansvaanisindeulmuinnd,
Un#l

Aadauenlsanzdu 9 16un a1e anticho-
linergic toxicity @aAnannslésuendifigns anti-
cholinergic sy fUleazilannisnsedunseany
Fuaw Urnuii Jaanzldesn Rvdadufiuunuay
$9U MTIVTNNMENUTHIUAVENE Wiliiny hyperre-
flexia wazlainy bowel sounds #n17% serotonin
syndrome zANEIATITNITATIVTNAIGILNY
hyperactive bowel sounds FauAUINITVINNIUVD
syuuUsvamuazndwileinund witesen Aamils
Un# wagn1z malignant hyperthermia 1AINNNS
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#15719% 5 DSM-V criteria d1w15u3ladun1g neuroleptic malignant syndrome'®

Major criteria (all required)

« Exposure to dopamine-blocking agent

 Severe muscle rigidity

« Fever

Other criteria (at least two required)

« Diaphoresis
« Dysphagia
e Tremor

« I[ncontinence

« Altered level of consciousness

o Mutism

Tachycardia

« Elevated or labile blood pressure

Leukocytosis

« Elevated creatine phosphokinase

lAsusaugau (inhalational anesthetics) wag suc-
. . v av v | a o
cinylcholine ftheasiiligauieaiunane sero-
tonin syndrome wara13illiasdia 46°C uinsa
srneaznuRvadusessns dnldaiane lae
InwuRmlsddondniuiiuua nMsudsinuesnani-
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Abstract

Dengue tetravalent vaccine is an intra-
dermal vaccine, indicated for the prevention of
dengue hemorrhagic fever in 4 — 60 years old
people. It showed a statistically significant pre-
venting virologically-confirmed dengue (VCD)
fever and hospitalization due to VCD fever
compared with placebo. Side effects frequently
observed are injection site pain, headache,
myalgia, injection site erythema, asthenia, ma-
laise, and fever. There is currently no medicine
for treatment of dengue hemorrhagic fever,
therefore vaccination is important for preven-
tion, controlling, and reducing of morbidity, and

mortality of dengue hemorrhagic fever.

Keyword: dengue fever; dengue hemorrhagic fe—

ver; dengue tetravalent vaccine; dengue vaccine
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Abstract
Overweight and obesity are defined as

abnormal or excessive body fat accumulation
that increase risk of noncommunicable diseases
such as cardiovascular diseases, hypertension,
or type 2 diabetes mellitus. The diagnosis of
overweight and obesity is based on body mass
index (BMI). Treatments for overweight and obe-
sity include lifestyle modlification (such as redu-
cing calories intake from foods and increasing
physical activity), medication and bariatric sur-
gery. Currently, tirzepatide, a novel medication
is launched in the market and indicated as an
adjunct to a reduced-calorie diet and increased
physical activity for chronic weight manage-
ment in adults with obesity (BMI > 30 kg/m’)
or overweight (BMI > 27 ke¢/m°) with at least
one weight-related comorbid condition (such as
hypertension, dyslipidemia or type 2 diabetes
mellitus). It works as a dual glucose-dependent
insulinotropic polypeptide receptor and gluca-

gon-like peptide-1 receptor agonist, leading to
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weight reduction. The recommended dose is 5
meg injected subcutaneously once weekly. The
dosage may be increased in 2.5 mg increments,
after at least 4 weeks on the current dose. The
maximum dose is 15 mg once weekly. The most
common side effects include nausea, vomiting,
diarrhea, constipation, decreased appetite and

abdominal pain.

Keyword: tirzepatide; GIP/GLP-1 receptor ago-
nist; overweight; obesity
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(1-2 min) (120 h)

Ser_Pro Pro Pro Ala Gly

5U7 2 1a59a519%04 GLP-1 uag GIP Wisuiu 1as9a319ve4 semaglutide Wae tirzepatide™®

93UAT AnTIEH
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$19NBITNAT GIP waw GLP-1 F9azluduiu GIP re-
ceptor Wag GLP-1 receptor ﬂ'ﬁxéju cyclic adeno-
sine monophosphate (CAMP) il beta-cell 99
Fugounds insulin dwaliszsuimaludonanas
Fomnszauihmaludens saneazlindsseslun
incretin setiun1anas insulin 3etuifuseiutealy
Fon dreanmudssdenininamezsssuimaly
Fonsh (hyposlycemia) uenanni GIP uwaz GLP-1 4
Frefiusiuau (proliferation) wazdfudsnsmeves
beta-cell (apoptosis) ¢ @1 alpha-cell vo3UsOU
GIP finanszdunnsnds glucagon luvaus?l GLP-1 &
nafugan1smas elucagon ammsa%fwﬂgiﬂaﬁﬁu

GIP wag GLP-1 é’qaaﬂqw%‘é’u&msﬂuﬁwm
nsvwzes lEEANBuEIY Yuussniuoms
I¥anas Fedanadivilinssmnzomsiauniy
(delay gastric emptying) uazanANNOYINDWNTIAY
oongsfigudamesnovnsluauesdI hypo-
thalamus sauetaeifiunuddndae wenani
GlP fafnaiinnisavavluiuluwadlufuuagifiuns
a¥anszgn®® fauanslusui 3

Brain

’_,_a-—-q

4 Bone
formation

T Pancreas

4 Insulin

——
GIP 4 Glucagon |+, J
l ¥ p-cell apoptosis

4 p-cell proliferation

6l \\/m
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Tirzepatide aaﬂqm%‘ﬂizﬁuﬁg& GIP receptor
uay GLP-1 receptor 3silanszfunnsuas insulin
anmnds elucagon teansyiutmaludonuas
dinAlasie insulin (insulin sensitivity) 2wtk
oonqusudsnsiufvesnssnzems vilvan
SuSrty Sudsymuormsldanas anmuenel-
w3 dawaliiinganas'?

4. ndyauans"

LNFAAUAIEASIBY tirzepatide 1UTBULEU
sgisauguaAtuginedifinngimdniiunie
Wulsadruladnuanuuananetu seavenludenay
Whgannizasil (steady state) ndsanléusnluudn
4 FpAlaensanednlifiovdiduavias 1 ads

4.1 nsgATe
syoznanditeseAusgage: 8 - 72 4l
ATIUTEANSNG: Sp8az 80

4.2 11505201887

U3nnsmisnszanesnveseluguaeiinig
dminAuvedulsasan: Usvanm 9.7 ans

n153UAUTUSAL: JUiU plasma albumin $98-

\\

% Memory

*Memory \_ }'H_.-C’ ) ¥Food intake

"‘-_

~ insulin

¥ Glucagon € GLP-1

¥ p-cell apoptosis
4 p-cell proliferation

4Fat it 4 Cardioprotection
aoclflmulatmn ¥Gastricacid | ¥ Gastric 4 Cardiac output
el BT secretion 7 y/ emptying
Adipose e __):; iy
tissue

Heaﬁ

JUN 3 nan1seengnsvessasluy GIP uay GLP-1 edyizsne 9
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8y 99
4.3 nsEguanINg
druidulasmdnveauulng (peptide back-
bone) gnyiateiuszuazuenaenunsnasdly
(proteolytic cleavage) wazduidunsalotu C20
fatty diacid §n beta-oxidation wag amide hydro-
lysis
4.4 n15A719A87
mMangeentumelaanisuazgansy
nsidnelugfifinnzdmiiniuriedulss
$ru: 0.056 Ans/alu
ANASITInYRINSIREN: Ussanas 5 Tu
5. YUINYILAZITNITMAE
5.1 glng/

Budushevunn 2.5 un. SadldRam dUam
ay 1 a%e w4 &ank ntulsiSurueiandy
5 un. dUawiar 1 A%t TaganunsauSuruine iy
pdray 2.5 un. Mnvwatheduillddeiesnull
weendn 4 dUavt uavvunenaeaaviiu 15 un.
Flovias 1 ads aumefiuuztlild fo 5 un./du-
A% 10 Un/dUn19i wag 15 un/dumnii lneiiansan
PARNANITSAYILAEAUNUADKA LUTIUTLEIAYDY
g1 (AU 2.5 un/duani ldldwuinendinsu
nseuauimdn Wawiumsduenioanualsi-
NUTLAIARDITUUUAUDINS)

Tirzepatide a1 lARIuS nounIonaseI-
msnatante lnedatuneiiulunsazduad 9a
Ushaminvies siusuy wazdun Tngliuasuusom
Fanluusazass

vndudnen asdnlisfigausliiiu 4 fu
(96 F2l09) SuanTuiidude winiu 4 Juldenda
adriunazanndielunuiulnifiaedn nsdivan
Foan1silasusuiidneimisildsulagliss owig
Yeamsanusazaswinstuogaten 3 fu (72 dalu9)

5.2 arzlaunwsag'

Lidududesusvrunelugiasniniigle

13l tirzepatide TunisarumuUInTn

unnses wlesmnundreaumansues tirzepatide
Tugtheifinshauveslaundfunglaunnses
(szauliguuse Urunane juuse uaglanessesan-
ne) liwuAnuuanaaiy
5.3 A19AVUANTDN"
Lidudusosufurunelugieiifinnesu
unnsed ilesanndurausansves tirzepatide
Tugtheisinnsiauessuunddunnzduunnies
(seeulaisuuse Child-Pugh A, Urunans Child-Pugh
B waggulss Child-Pugh C) lnuANLANANeAY
6. oM shaieUszasn’?
6.1 amrsluiadseasaninulaas(>Soe-
az 10)
viown (Sovar 6-17) vioady (Souay 12-23)
anANEYIN® NS (Souaz 5-11)
aduld (Fowar 12-29) 0138w ($ovaz 5-13)
6.2 amrslaiiaUssaersu 9 (Sovaz 1-10)
wilawiusa Geway 5-10)
Uaavies (Sevag 5-10)
9wskiges (Sowaz 5-10)
08y (Fevay 4-5) dounae (Sovaz 5-7)
HUS (Fovag 4-5 wuluansuinnin)
azsziuhmaludon (<%ouas 4)
Uinvanuasfuusnniian (Geeaz 3-8)
9119159 (Fowaz 3-5) vivedn (Sovaz 1-4)
ninlwadeou (fevaz 2-5)
919U (§ovay 2-5)
anuslafing (Sozay 1-2)
7. Anfaunazdan1srae’
7.1 Asndesdanisifia thyroid C-cell
tumors
NMsANYINAaasluNY WU tirzepatide
Wiupudssenisi thyroid C-cell tumors 534-
&9 medullary thyroid carcinoma (MTC) Seuusiiu
PuvLIALaT Sz a e Sue dmiuluauiiy
audessonisiia thyroid C-cell tumors &l
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ysukdn faif tirzepatide Sadifornauldlugiied
Junseluszifauluaseunsudu MTC wialuglae
iy multiple endocrine neoplasia syndrome
type 2 (MEN 2)

Ml uznU7ld tirzepatide f4
Aadsranisiin MTC saudsdunneinisves
thyroid tumors @ fifeudine ndudiuin el
aun @esiruidunatuu Wudu

7.2 13ATEUUNINIAUD N TOE NN FUUTS

M3l tirzepatide onavilviAnNalufalsy-
aqﬁ&iaﬁzwmqLﬁuawmi%qwﬂ%gqa'mgulm 910
nsfnwInaRdtanuIngUaefld3u tirzepatide
YUIA 5 Un. 10 Un. 15 Un. LazeImaen 516974
N5 ARNALURIUIZAIARDTZ UUNIUAUDINTOENY
JULSY Jewaz 1.7, 2.5, 3.1 war 1 mua1iu el
laifins@nwinsly tirzepatide Tugthediilsnszuy
yaAueIogIeguuss feiudeiidevinald tirze-
patide Tufthendguil

7.3 maslanedgunay

N5l tirzepatide o1avinllAnn1zlaane
Founduannsinamzent sadunauainue-
laifsUszasAueg tirzepatide ABTEUUNINAUDINIG
Fun Aduld ondeu uasipade

fs1891un1stinniazlaneideundulas
pnslaneFesaudadludineildsusndu GLP-1
receptor agonists #émnadming delugiheunsey
Liwefivszifdulsalauneu TnegUasdiulngd
onseauld 013eu Vieuds waziinmzvinih

7.4 Acute gallbladder disease

15l tirzepatide Wagengs GLP-1 receptor
agonist AnavillAn acute gallbladder disease
i anmsAnemeeainnuindsenuninia
flunathd Tuffthedldsy tizepatide Sovay 1.1
Jeufuemaoniosay 1 Aagenadnaulugihed
195U tirzepatide Sowaz 0.7 Wisuiusvasniovaz
0.2 uagdosrindilugeailudtaelésy tizepa-

392

Thai Journal of Hospital Pharmacy
Vol 34 No 3 Sep - Dec 2024:383-399

tide foway 0.2 waglinulufihedlésusmasn
7.5 IsadvdaudnauiRgunay
NUTIBUNSIAALIARUBB U NLAULREUNEY
‘Lu@’ﬂaaﬁ%’ tirzepatide WazeNqu GLP-1 receptor
agonist lnedslaifins@nwinsly tirzepatide Tug-
thefineiiusziRdulsaduseudniauinieon
msuuzihfelidunneinismdsaniGaly
o1 loun aduld 91dou ernsansiesegiasuuse
wazenatindnludausnamds mnasdeindulsa
sugsusniaukuzih g Ulevgaguazidnsunis
Shwegramnzay wagliwusilvgdienduunlden
8n mngnitiadedndulsadudeudniau
7.6 a1epdluny (hypersensitivity re-
actions)
f51897UN15 AR TWHRE 19U aun
anaphylaxis, angioedema #a421991%11887 39
aslvim s Ulgmniinensuiliisungag
wdnnmuwwd waginaldeilugiiefiaeiseia
Wi tirzepatide agneguuse saudeseTanisldenly
Qﬂ?&lﬁﬁﬂizi’ﬁuﬁmﬂ&ju GLP-1 receptor agonist
98197UU3¢ (anaphylaxis, angioedema)
7.7 anasharaluidond
Tirzepatide  Snaanszsuimaludensiils
Annnzszdutmaludens nmsdnuilugiae
fflendvtiananie > 27 nn/u? Adulsaumueie
fi 2 92088 wuIfUhedld tirzepatide 1Aan1g
seuthmaludensh (szduthaaluden < 54 un/
na.) fovay 4.2 Walieuiufiheldomaoniesas
1.3 uaziiinaideslugtaedly tizepatide sy
gfinsedunsnds insulin WU naw sulfonylureas
($ovaz 10.3) ilaiivuiugtheilildldongy sulfo-
nylureas (Fopaz 2.1) TaFadfiueudesiugtos
14 insulin shewuiy dwmiuiihedldlddulsaun-
yundied 2 N5l tirzepatide v3eengu GLP-1
receptor agonist AnunTsARANIEsRUTAElL-
Foarle
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Fetfudsasfiarsanansuiaenguiingsdu
MM9U& insulin sulfonylureas #39812a insulin
Tugfthefld tirzepatide 1loanaudssion1siin
amyszduthmaludonsd  wasuddlsiaensui
A Hutidunrensrean g sERumaly
Foa

7.8 Bsawmaduasyssamn (diabe-
tic retinopathy complications)

n1saruAnsEduiaaldAduegiasiaiia
vlvernisveslsaiuimnuturedszamaiugas
fFram Frdumsiamuennsludthefifse iRdy
TsuuwmutureyUszame

7.9 dwginssuisona1UAngi16 N

NUTIBIIUNTENG ANTTUNITOAIUAALUFI-
pelunsliendu q wemuauduin duiens
AanuornslugUiefld tizepatide waglvingald
tirzepatide lugfthefiiwgAnssuvidonufnsind-
me sdemanidsansldelugUaedfiusyiiing
NOANITUVIDANUANLIAINE

8. davinuly”

8.1 fthefduniefiuszidnuluasouni
Ju MmTC M%@Iuﬁiﬂ’wﬁlﬂu multiple endocrine
neoplasia syndrome type 2 (MEN 2)

8.2 ﬁﬂaaﬁﬁﬂ%ﬁuﬁ tirzepatide #3981
Afdrulsznouves tirzepatide g193uuTa Leun
anaphylaxis, angioedema

9. dUAINIYITENINEY?

Tirzepatide fnanszfuniedsdueulesi Cvp
wazdfudafitgsen (drug transporters) luseusi
uaiiaBananiivhilinszimnzensiunuty ¥ili
Tnarian1InATU Ve JURUUTUUTEN Y

9.1 N5 tirzepatide Faurveriinsdu
N15%84 insulin 19y n&u sulfonylureas ¥398120
insulin

Tirzepatide fnaanszuthamaludon fay
MSRNTURAYIALTNTTAUNTAS insulin Ly

93UAT AnTIEH

13l tirzepatide TunisarumuUInTn

ﬂ&jll sulfonylureas 388120 insulin Tugnefisuld
tirzepatide ioanAuABwaNIS AN sERY
dhaaludend
9.2 n5ld tirzepatide FaunveI1UYsENIY
Tirzepatide Savanfivinlinszimnnzemising
wiu vhlnadenisgafureserguiuuiusy-
N IG}&JLQWW%;Eﬂ’JEJﬁI%&J’]ﬂEj&J narrow therapeutic
index 1y warfarin wuziiils monitor szdusile
Ttengamiu videftheildonauindauuuiuussnu
wuzi lilderauiiiaguuuudundeldisnisau-
Audindudunan 4 SUnvndsansuld tirzepatide
sudetheiifinsusuifiveune tirzepatide
10.n1518eludszvnsnguinay (use in
specific populations)*
10.1 ngasonsssd
Taluugadilifld tirzepatide luvadansssuas
wugthlsivgaldomnnuinfinisdanssfiiiosan
gailvayannudasndeliiisans  dwsunismaaes
Tudminuin tirzepatide silnsiasyAulnvo -
9OURAUNR (pregnancy category D)™
10.2 w151 liiusiyas
3laiidiaya tirzepatide Snsdusanmisin-
uuselyl fauuuzdliiansanioudisussning
AMILEBIeINIsNINNTleTuemIeusslniann
QUSRI Rk
10.3 t4n
geldfinsfinetennulasadunazUszans-
AMYes tirzepatide Tugftheffiongtiosnd 18 T
10.4 ggaare
MNNIANIIIRNUaAS ULz UTEANEA W
v94 tirzepatide luf{Uaeiifiony 65 Ynianinnin
Feufuiihefiflenglioaniniulinuaruuansis
11. gﬂtwumLLazﬂ'a'mLLsaﬁﬁaimmﬂlz
$whelulsanelenglddonisén Moun-
jaro® sUnuue@aduasavatela Wifidvsedndes
sou ussgeglutinnndeudadmiunistindufien
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(pre-filled single-dose pen) Hfawun 6 AT
LA 2.5 un. 510, 7.5 un. 10 un. 12.5 un. wag 15
un. U3ums 0.5 mL

12. Mmsusnen”

- ivelugifuiigamnd 2°C 81 8°C laglaiiAu
Tutoauauds

- nydifesnaiiveigumgiiviesliiiu 30°C
anunsanulaliiu 21 Ju waglduusiilinduluug
Tugudn

- ihvenliiiuuas

13. n1sAN¥INI9AELN

13.1 SURMOUNT-1""

Junsfinun phase 3 double-blind, rando-
mized, controlled trial 1wﬂwyjﬁllﬂuiiﬂ§’m Gl
Frthnane > 30 nn/u?) sidedinmzudnifu (@
frutlanane > 27 an/u?) dllsesiueeisdos 1 15
laun Tsaleduludenas Tsaaudulaiings a1y
ngamglavaugndu lsavaeaidoniila eniu Tsa
wvanuwiai 2 $1uau 2,539 A fldedeeny 45
T (42907 18 - 84 T) AnaBeriminiGudu 104.8 nn,
uazAnadefylnane 38 nn/u? lagulsoonidy
4 ngu Tudnsidn 1:1:1:1 Wisuifiouseninangui
1ASU tirzepatide w1 5 un. 10 U, 15 un. Laz
gvaon (placebo) SanldRom dunvias 1 ads
Junan 72 dUansi

wan1sAnwmuingasithminanasiesas
-15.0, -19.5, -20.9 wag -3.1 Tunauillé3u tirzepa-
tide YA 5 1N, 10 1N, 15 1N, WALEINADN ANNE1-
U Fanguitlédsu tirzepatide tuihiminanasegne-
fitfudndiyn9adi (po-value <0.001) ilaiisuifung
gNvReN

$rurufosazvosdiminanuinniivie
winfufesas 5 lunguillé3u tirzepatide vuin 5
un. 10 1. 15 1n. wagenvaen wiiuieeas 85, 89,
91 uay 35 MUy vurTiTIuSeravTeNTit-
wifnanunnituewinfudesas 20 lunguiildsu
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tirzepatide U119 10 1. 15 un. Wagemaan Wiy
Louaz 50, 57 Way 3 AUEU Feilanuuananeiu
agilifuddaynneada (pvalue <0.001) ewisu-
funguevaen

naliifiaszasdues tizepatide finuldves
fio waresTUUMMARUENS vdulngfionnisdn-
ffosfeuunans Tneildfieananmsdneiiesann
HaldiiaUsyasAvasendnuiuiosas 4.3, 7.1, 6.2, uay
2.6 lunguillé3u tirzepatide vun 5 1. 10 3n. 15
UN. LAgYIMaen AUAIAY

13.2 SURMOUNT-2"*

\WJuns@nw phase 3 double-blind, rando-
mized, placebo-controlled trial 114@1/@171'%’1@'%13
ane > 27 nn./u? wasidulsauivmueiied 2 73
59U HbA Sagas 7-10 A3nwilagnsmunteIng
yiieaenrndame vieldimuauszduthmaguuy
Suusenu enu 81ngu DPP-4 inhibitors wagen
ﬂ&jll GLP-1 receptor agonist 571098120 insulin
wazeAnngu GLP-1 receptor agonist 913U 938
au fldiadeeny 54 T (12907 18 - 85 T) Anaderi-
yiinGEudu 100.7 nn. Aadesuiinanie 36.1 nn./
17 upzeinde HbA _%evas 8.02 lasuisoonidu 3
naa Tudasdu 1:1:1 Wisuiflsussrinanauitldsu
tirzepatide ¥11@ 10 1n. 15 N, Lazevasn a7
Huldfamds dUaviaz 1 ass unan 72 dUnm

wan1sAnwmuingiasithminanasiosay
-12.8,-14.7 uag -3.2 lunguillé3u tirzepatide wi1a
10 N, 15 1N, Lavemaon mudIFU Tanguiles
tirzepatide uihiminanasenadideddynicana
(p-value <0.001) dlaifiuriunguevasn

unufesavresiitutnanunnivdewin-
fufosas 5 Tunguilléfu tirzepatide vunn 10 un.
15 1n. wagemaen WiiiuSeas 79.2, 82.8 uag 32.5
dy s uiudesasvesfitmiinanunn-
niwewiiudesay 20 Tunguilléu tirzepatide
Y19 10 1. 15 1N, wazemaen wiriuiaway 21.5,

Sittiwasutha A



’Jﬁﬁ’]’imﬁlﬂjﬂﬁﬂiﬁw&’m’la
U7 34 aUu? 3 n.g. - 5.0. 2567:383-399

30.8 uaz 1 Auaiu Faflanuuansnstuegnadie-
d1AgM19ana (p-value <0.001) LﬁaLﬁauﬁumjmm—
wiaen

Sunufesazvediiianinsnniunusze HDA
TWiieaninfesay 5.7 (szdutmaludeaund) lu
N3 tirzepatide Yunm 10 1. 15 1. UAze1-
naon WiuSeaz 46.0, 48.6 Way 3.9 AUEIAU

nalufisUszasFues tizepatide finulduse
fo wasesruumMadue s dun Aduld veude
wareieu Fadulngflonnisdndesteliunans

13.3 SURMOUNT-3"

Juns@nen phase 3 double-blind, rando-
mized, placebo-controlled trial Iuﬁﬂwiyjﬁlﬂﬂiﬂ
S (esfilananie > 30 nn./ud) wieiinsimin
Ay (Adatinanie = 27 nn/u) Adlsasauegne-
ey 1 lsa lown lsalviuludenas Tsmanusiu-
ladings nzvgamelavazvau lsaviaaaioniila
sniiu lsaraueiiai 2 $1uau 806 Au Jauade
draninBudu 109.5 nn. wazAwnassvTinanie 38.6
nn./u? Gusemsiingszognunueims senid-
g wazingulviAUIne (intensive lifestyle in-
tervention lead-in period) Wunan 12 &a R
fftannsoantminld > Yevay 5 $1uu 579 Ay
niuFautseanidu 2 ngu Tudaman 1:1 Tasnns
double-blind, randomized, placebo-controlled
trial W3sUITBUTENINNgUTle3U tirzepatide Tu
yungeaniigteansanusiesls 10 vie 15 un.
uaznguitlduevaen dadhléRovils daviay 1
afa Hunan 72 Sanv

NansANINUINNGNALFTU tirzepatide lu
YungeanTigthoaunsanusiesls 10 wie 15un. 3
hwiinanasiosas -21.1 vasfinguemasniumiin
diutuferay 33 Twwandidiuinauiilisy tize-
patide tTuihimnanasedreideddumadn (o-
value <0.001) leifisufiunguevasn

$rurnfosazvesdimdnanuinniivie
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13l tirzepatide TunisarumuUInTn

wiriudesay 5 lunguillésu tirzepatide Tuwug
gsgaiigUsanansanusiesild 10 v3e 15 un. uaz
YIMaen Winiusesay 94.4 uag 10.7 AUAIAY

nalufisUszasdues tirzepatide finuldvee
Ao wasesruuMaiue s liun aduld Veuds
warendeu Fedulngfionisdndestalunans

13.4 SURMOUNT-4*°

Wunisfinu phase 3 double-blind, rando-
mized, placebo-controlled trial MEﬂwaﬁlﬁﬂﬁﬂ
&1 (Andiiunanie > 30 nn./u2) waefinnazthuiin
Ay (Fduiinanie = 27 an/u?) fillsasinede
wee 1 15a loun lsaluiuludenas lsaanudulaie
g9 nevgamelavaendu lsavaeaiioniila en-
Vu Bsawwnuedadt 2 S1uau 783 au fidade
drandnisudu 107.3 nn. uazAadssuiiinanie 38.4
nn./u? Gusensléiu tirzepatide Tuvuingsgad
HUieansanusieels 10 v3e 15 un. (open-label
tirzepatide lead-in period) @alaRanils dUan
av 1 A% uan 36 dUav elifflansnanti-
winlfadesesay 209 $1wau 670 AU AT
wuseanitu 2 ngu Tudnstd 1:1 Taenns double-
blind, randomized, placebo-controlled trial Weu-
Weuszwinanguillesu tirzepatide deifles uagngy
fdsuduemasn adldRamde danriay 1 as
Junan 52 dan

NaNSANYINUIINGUALAFU tirzepatide sio-
dedithminanasandUanviii 36 Geduanviii 88 8n
Sovay -6.7 vaufinguiiudeuugmaonihinn

a & v

utuSesay 14.8 Faunnsnstuegradifoddmn-
adf (p-value <0.001) LLﬁzWU’j’mEjmméj%JU tirzepa-
tide slovilos Fuusdanmiil 0 Sedaiii 88 ananse
amiminlé¥esay 26.0

nalaifiaUszasdves tizepatide finulduos fie
NaseTTUUMGLANE NS Mud aduld Veudy was
odeu Fadulngflonisdndestalunans
nnsAnwiniemdiinens o azmiulaingae
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nauilléisy tirzepatide fhiwntinanasegefiduddy
msadAdleifisuiunguillieivasn feagunnmni-
571971 3 TnewalifieUsvasdfinulduos fie nasessuy
mMaduews i Aduld veuds wazendeu 3
dulugfionsiéntdesfisuiunans

GELY
. . <) - v a £
Tirzepatide L‘lJUEJ'lﬂQUQZJU'MUﬂVIE]E]ﬂE]Wﬁ

(%
£ Y

NI¥AUNT GIP Uag GLP-1 receptor dNanszAun1s
&1 insulin ldseiuhmaludenanas wazduds
M3 glucagon annsasnsnglaaiay uenani
Seeengnsdudenisdusivensumizeinis vili
¥Andaisatu Sulssmuomsldanas Paedaan
flinsyimizemsinuiulukazana LN

817113 lngaengnsfiqudainues1nomsiuates

@1 hypothalamus 1dlunsauaudminluglvgy

]

=

Adulseequ (Aevdulanie > 30 nn./u.%) wsodl
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Abstract

Liver disease is one of the pivotal public
health problems in Thailand. Patients with end-
stage liver disease from various causes, such
as cirrhosis caused by the hepatitis B virus, the
hepatitis C virus, or alcoholic liver disease, as
well as hepatocellular carcinoma and patients
with acute liver failure have a high mortality
rate if not treated timely and appropriately.
Liver transplantation is a life-saving surgery for
patients with end-stage liver disease. It is the
current gold standard treatment. A liver trans-
plant is surgery to replace a diseased liver with
a healthy liver from a donor. The first successful
liver transplant was performed in 1967, but ini-
tial results were not as successful as expected.
Therefore, surgical techniques have been deve-
loped, and the organ preservation process has
improved, including the development of effec-
tive immunosuppressive agents. As a result, liver
transplantation is successful in terms of patient

survival and g¢raft survival, and liver transplant
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recipients need to receive lifelong immunosup-
pressive therapy to prevent graft rejection, along
with co-medications. Therefore, adherence to
immunosuppressive agents must be a concern
for excellent long-term outcomes. However,
long-term adverse effects of immunosuppres-
sive agents, such as nephrotoxicity, opportu-
nistic infections, and metabolic disorders, can
occur that become a major concern and must

be continuously monitored.

Keyword: immunosuppressive agents; liver

transplant recipients; medication adherence
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nsldenagliduiussey

Y

seowlledlughenlasunisugnanedu

wmgnsiienagiauiussezseiilosdilleniany
Inveglunisufianuuiuiagdae

nslienagiiduiulusses maintenance thera-
py

n1slignagiiduiuluszer maintenance
therapy suifunsliedeiosanszes induction
therapy lngludiusnudsgnaesiuazleinanii-
dutiluradeudiags ndmfumnlifinisug-
wseivunsndeu wvinsanvunenaniinuiy
aslimdeluvunaimiigavinfiarunsadesiunis
Uftaseioazgla Tudagduuuimenisivieinagiiau-
fuarUszneuludenisliieniifinalnniseengn’
uananafulaglismiu grsemdniiliazUszney
fhuennay calcineurin inhibitors Taglannzee9ds
tacrolimus 331U antiproliferative agents
Fafnfeudonld mycophenolate mofetil %30
enteric coated mycophenolate sodium tazl
oral corticosteroids lgin prednisolone Tugasisn
Mﬁ&ﬂgﬂﬁ’lﬁlﬁu mﬂﬁ?uamummﬂ% prednisolone
9P (taper dose) wémgaLoud 3 ndsgn
aedu’ TugUledgnaneduuengy Wy autoim-
mune liver disease yi3ofthefineinnzufiassu
wnngenafinnsanlsi prednisolone saiiiaafioan
auidsslunsnduinveslsaidu (recurrence di-
sease) WazanAUIABINTIARNE U asHUS wen-
9niifinsfinnsanlderngy mTOR inhibitors lu
fUheiAanalaifiaszasdannengu calcineurin
inhibitors W wakifisszasdsialn vse n1sifia
uzi5auewin Wusiy®

gnaiiAuiuluszug maintenance therapy
flteglutiagtuutsoandungusin o laun

1. Calcineurin inhibitors (CNIs) Sﬁiuﬂﬁjuﬁ
Town cyclosporin (CsA), tacrolimus (FK506, TAC)

2. Antiproliferative agents Elﬂuﬂfjuﬁlﬁm

mycophenolate mofetil (MMF), enteric coated
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mycophenolate sodium (EC-MPS), azathioprine
(AZA)

3. Mammalian target of rapamycin inhibi-
tors (MTORI) aﬁiuﬂfjmﬁlﬁm sirolimus (SIR), eve—
rolimus (EVR)

4. Corticosteroids ﬂﬂiuﬂdmﬁlﬁufi predni-

solone

nalnnsnszdussuuniAuiy (alloimmune res-

ponse) °lu;§ﬂwﬁ1€i%’umiﬂgndwﬁu
nsugnaredudunisiadatfulauily

a1u130lg91ulAwd100n31NI19NLVRETUB T

TNF-a
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Fanuaudalddulmifiannsainuldvosuian
naudnluTusumidadu (orthotopic liver transplant)
nalnnisnseduszuuniauiu (alloimmune res-
ponse) uansdagUil 1 eflefuglmilusrsnieves
HSuedeizaziinnssuiunsnseRussuun ANy
H1U antigen presenting cells (APCs) 11 dendritic
cells macrophages 1t@us donor antigens {1
HLA molecule #ia T-cell receptor ¥aei5uadeny
Hu signal 1 vesn13nsedu T-cell ntusding
dedryayadlunsedunisduiusening CD80/86 vy
APCs wag CD28 was T-cell 1Ju signal 2 %d331n

v

m'ﬁﬂizéju signal 1 wag signal 2 %ﬁmiﬂimu

DEPLETING
POLYCLONAL
ANTILYMPHOCYTE SERA

Policlonal
immunoglobulins

mTOR inhibitors

Anti-metabolites

Anti-CD52
DEPLETING

T LYMPHOCYTE

gﬂﬁ 1 nalnnmsnseiussuugiifuiulag antigen presenting cells (APCs) 11u@wa donor antigens #i
T-cell vaad5uaiety H1une signal 1 uag signal 2 LARN15a319 interleukin-2 TunseAul T-cell s
signal 3 4innszuIUNTS T-cell proliferation wanluvihansedeyind dwalminnsufjiaseions
(lonasensdemanelay 10 eygywlviigUluly CCBY)
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transcription factors ﬁagﬂu nucleus Ua3 T-cell
TauA nuclear factor of activated T-cells (NF-AT),
activating protein 1 (AP-1) &g nuclear factor-KB
(NF-KB) 81U 3 wdumnsnisasdoyeyra laun 1) cal-
cineurin pathway 2) mitogen-activated protein
kinase (MAP kinase) 3) IKK pathway diwaliilinnis
@519 interleukin-2 (IL-2) Tuduiu €D-25 10U signal
3 N5EAU MTOR pathway Wag cell cycle 4in T-cell
proliferation luvihanesulvsifignane dawalsiin
amUfaniu fatusnagiduiuazoenguidudy
Fasurdonszuaunisni q lu T-cell wietlostull
TAnnsufiasaions’

« Calcineurin inhibitors (CNIs)
Cyclosporin (CsA)

Cyclosporin  tHugnnagiAuiudusnlungy
calcineurin inhibitors L%luﬁﬂ’lﬂ%l@?ﬂwm A.A. 1983
Fedoinduennaglifuiuussansnmgs  denaldt
é"m'm'mam%%msuaaéﬂwL,Lasa"s’a'szl,ﬁm%ulﬂuasm
111 cyclosporin aaﬂqm%‘é’ué’@miﬁmumaa T-cell
Tneduifu cyclophilin (WednTenilsie immuno-
philin) 181 cyclosporin-cyclophilin complex uay
lU3uiu enzyme calcineurin damaliAnnnsiuds
A3¥UIUNNS dephosphorylation 9839 NFATC (cyto-
solic Nuclear Factor of Activated T cells) v1l#
NFATC ldansnsadnluluiledea 3eluiifanisadg
cytokines #1194 9 F953U89 interleukin-2 (IL-2) 3
ann13nsEAU T-lymphocytes™ ! ”qgﬂﬁ 1

A8189N155UUIENIU cyclosporin AZLAN
n1sgeguelregsliauysal lngusuiaunisaedy
fanuiunusAsudsunuazianasiueantuly
wiazuAAa NLAN cyclosporin dFmtneluguwuy
oil-based firnsgeduifosninfesas 10 Tugtaed
lasunisugnanedu anendsladinsiaunmSuentn
ag/lusUiuu modified microemulsion formulation

AINIRATLERYNUSEINUSREaY 50 AATITINYEY

Sl wus

nsldenanliduiussezsaiaddugUlsnlasunmsdgnanediu

Y

cyclosporin Inginduogiuszaun 8.4 92l (Aeda
Fimegluzas 5 $alus fa 18 lu) nalunisge-
Fuerauieseiuegegaegiiuszanas 1.5 fa 2 92l
9IMsilNAanUIINANIRATNTBY cyclosporin'

Cyclosporin EULLUU%JUﬂizmuL'%Iu@fushﬂu
WA 8 + 4 mg/kg/day wushiriuag 2 A% ey
12 dhlus ndunsldenavuumusysuen cyclo-
sporin Tudenfigngeanndsiuusemueiliud 2
s (CsA C, level) wsanousuUssnuen 30 Wi
(CsA C, level) 19y target CsA C, level nasUgneng
AUYITEEZUINAS 3 tiauagluyae 150 - 200 ng/mL
ndsgnaneduioug 3 ieudls 12 Weuogluzas 100
~ 150 ng/mL wagviaaugnangdivannnii 12 lheueg
Tut29 50 - 100 ng/mL"

Cyclosporin QﬂL‘lJﬁ'EJuamWLLazﬁﬁmi’]u@fU
Tnvendenauieulssl CYP3A Wundn laevinluay
fU CYP3AA 52104 cyclosporin \Ju substrate vos
P-clycoprotein (P-gp) enauiiinalududinsinau
Yoanguboulesl CYP3A vsedudansveumes P-gp
zdalisydu cyclosporin ludonfiaty dauei
fualuifinnsievesnguioules] CYP3A vidoiiiu
NM99IUTDY P-gp AwdswaliszAu cyclosporin Tu
Foasas dsnnguaedianudndudeslisuei
asiongueulyd CYP3A w38 P-gp aseeiin1susy
aw1n cyclosporin WdAnuwnzaudielalisesu
giludonduluniegaiuly®

anmslifisUssasddnanniinuain  cyclo-
sporin Fufuwaefifiheldsy fadfulsndudes
AFRARILTEAU cyclosporin Tulden e1nsliiie-
Usvassinudunnliun Suufumusienie wien
v seuluiulpsndwelsdludongedu arudu-

[y

Tofingatu sedulnuvadenludongs seduuni-
@euludons flonsdu yaudeennishifialseasdd
fimudfey A Nsiinfiureln JeresRnnINAINTT
auvedlnegsaiiane warnmsiin lymphoma

FagndudaaldsunisnsafanIuANLNNgDE1IsD—
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o'

Uaqunsly cyclosporin 1WugnagiAuiu
TuthsBudundsugnanesiu (early post-liver trans-
plant) fivsnunsldfianas osannuaudes
lunsiinnisufiaseu (acute rejection) quﬁa
W3 uiie Uiy tacrolimus &sdawadnsaonesns
nssentinuazn1ssenveteitieiianadlussezen
sdawalisUszasAva cyclosporin AU cosme-
tic wu widenuan vuan Wudu o1edwananiy
saudlelunssuusenu cyclosporin dinwunisly
cyclosporin lunsaififihelssunisugnanesiugag
svpzhaneufiniinisdunuuagld tacrolimus agns
unsvane uaznaenszoznagUiely cyclosporin
LiiAnnizufiasedeny vianaliieuszasdann cy-
closporin 7isndudadldsunsiudsusn unmdfas
AN cyclosporin LA

Tacrolimus

Tacrolimus viodndenisiiuisdnde FK506
aﬁjﬂlﬁmmﬁﬁa Streptomyces tsukubaensis naln
nsopNgYEURY tacrolimus Apdudanmsvhiues
T-lymphocyte Tnedufu intracellular protein i
o171 FKBP-12 1inLdu tacrolimus-FKBP-12 com-
plex At tacrolimus-FKBP-12 complex 3zl
JUAU enzyme calcineurin Fevzdudansyuiunis
dephosphorylation a¢ translocation U84
nuclear factor of activated T-cell (NF-AT) g
nucleus ¥4 T-cell AslslAnnsyUIUNITHES inter-
leukin-2 (IL-2) da8uansiddglunisnsedunis
yhauves T-cell fa5U71 1 % tacrolimus FAauss
11nA71 cyclosporin £ 100 1"

n139A34 tacrolimus TuszuuniafiueIms
Mevdsnnssutssmus et uliauysal uay
fanuiuuUsgesevinayana JsAndiusvavsuasy
seninedesar 17-30 ownsilnasenisgadueilagy
wanesnTuarUiiunagatuedngnene ns
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Juivlusiulwdentiregseninedosay 75-99 A
A3ANYRY tacrolimus JUMUUUARUdoEfe WL
uarsULuveengrisumilasindeogiiusyana 12 uas
43 Fluamuddiu tacrolimus gnindmsiusiulng
ofuoulyl CYP3A4 way CYP3AS5 Wunan lagiin
N¥UIUNNS demethylation wag hydroxylation g
wunuslad 8 wiadmilily metabolite fid1fnAe
13-demethyl tacrolimus @fis1eauindgniiu-
LAENAY tacrolimus'

Tacrolimus #3wiie 2 sUuuy fe sUwuy
Uandgeemeiid Sesulssmuiuas 2 ad s
funn 12 92l wazgunuURengVuIL Yulsenmu
WoaTuay 1 adt Sastiodinanusaniielunmssu-
Usemuvasithey  wavananuiuwlsvassyivenly
\don

Pnnsanwiinsieuiisunsld tacroli-
mus AU cyclosporin Wua1 tacrolimus JUszaNSAm
fidnd cyclosporin HilunivesdnsIMITentinves
fhefiAty shanisufasivanas Tnen1aifin lym-
phoproliferative disease liuane1siu’’ ﬁﬂﬁ?ﬂu
UagUudsilondenld tacrolimus Wuanduusn

Tacrolimus #AuRULUTTOINETIAUAIERNT
uaztndanamaniiigs Jsdeainisinmunsiain
sefueilunsruadenanzyanaliioUiussive
PYMNZAN ATIATEAU tacrolimus ludenlay
19 whole blood agausainueAMINEyIaU-
AEnslaanInsld plasma  lngn1sasivinseiu
tacrolimus TuldenazinnousuUszniuen 30 UM
(trough level concentration; CO) %ummﬁuéfﬂu
HUheUgnangdiuasinnsanivivunn 0.1-0.15 mg/kg
/day MntuayUuraeussiustmngly
nszuadon dlutas 3 ifeuusnvdsugnanesiudos-
nsseaugniimineg (target tacrolimus C_ level) o
Tug198 - 10ng/mLvdsaniuazansysuendmang
wide 5 - 8 ng/mL WiemniuiuaIdssions
AnmzUfiasiuvienalifisuszasddu 9 wu wa-
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lailsuszashneln Wudu'®

Tacrolimus gniasuanimuazidmsiiusiv
Tnwodeioules CYP3AG uay CYP3AS Saillonaiiax
AnSuASASENSEWIN tacrolimus Augndu « duan
59184 tacrolimus tJu substrate Vo4 P-¢p é’f&ﬁ?um
Jufidiadudamahauresngumenlusl CYP3A wie
P-op avaenaliszsy tacrolimus Tudenifiatu dw
gfiiaiunsvhauvesngueulsl CYP3A vido
P-gp avdawaliiszdiu tacrolimus Tudensas vn
funefinudndudoslasuondisinasenguioules]
CYP3A qzapalin1sususunn tacrolimus T¥isiAau
wangasiolilviszdueludendifulunioguiu
"LU15

uannefiinarengueules CYP3A uda
ayulnsvsenalduiianiinanonquioulsd CYP3A
ANt mﬂﬁﬁmmm’tuﬂaqﬂ’uwuﬁ'] grapefruit &u-
To uasiufin Tualududamehauvesngueulss]
CYP3A wilsisediy tacrolimus Tudenfingatu du
St. John’s wort (Hypericum perforatum) Faudu
anulnsililunneim@ued azdnaliifinnisi-
nuvasngaeulysl CYP3A vilsgau tacrolimus Tu
Fenansag”

naliNeUszaeAves tacrolimus d@uluneas
ARNEAGIAU cyclosporin %"ﬂlﬂumﬂfju calcineurin
inhibitors Wiiientu waldfisszasaiidday Toun
naliifiasvasdseln Fetuffuruine (dose depen-
dent) Tngazdnavilwmdudon afferent renal arte-
riolar a6 Jedulngjarnduiduuniidieanuuine
UBNIINIWE? tacrolimus SsnunaliifieUszacdiso
seuulsvanm W Slodu Uinfswy 90 (Hud ausa
Aanuiulalings seaulnunadesludongs sedu
wunfi@esludonsh seduthmaludengs esau-
famsiauvIuMendnUgnatee iy (post-
transplant diabetes) WUINAAMUEURNUSAUNITIATY
tacrolimus 11NN cyclosporin uaﬂﬁnﬂﬁﬁ&ﬁi’m—
uNsinuse lewA post-transplant lympho-

Sl wus

LY

nsldenagliduiussey

Y

seowlledlughenlasunisugnanedu

proliferative disorder (PTLD) Wag skin cancer”

« Antiproliferative agents

grlunguififinslludinedgnaiedu Taud
mycophenolate mofetil (MMF), enteric-coated
mycophenolate sodium (EC-MPS) ez azathio-
prine aaﬂqm%(é’uégqmmﬂqﬁmaq T-cell wag B-cell
Imaé’ué’?&maﬁmiwﬁ purine LWUU reversible R
MMF wag EC-MPS ﬁ’jﬂﬂaﬂ’i’lﬂﬂ’]ﬂﬁaﬁ’]éi"mﬂ’lEJ‘\]%
16 mycophenolic acid (MPA) wulhenfiu lngasan
e aanIzianzaety T-cell uay B-cell WM
nstiudansiauveseules] inosine monophos-
phate dehydrogenase (IMPDH) LLuu noncompe-
titive reversible inhibitors &3 IMPDH «Juteulusidi
d1Anylu de novo pathway 989n158UATIEY gua-
nine nucleotide Tnetis T cell uaz B cell aziin
N32UIUN1T cell proliferation W11 de novo path-
way FIuaNANIInwaday q fiawisald salvage
pathway 1a*

MPA Wugnnagfifufufiiiussansnmannniy
wazflqrnalunszgnittesnin azathioprine Jafiu
glungy antiproliferative fldegrsunsuanslutia-
90u Taglisauiy tacrolimus GensTlsd MPA $auify
g1naal calcineurin inhibitors Tusgerenzaunn
anvLAEINGH calcineurin inhibitors 161 Lieanka
laaUszasdsioln Inenadnslunisinwdiaamniiou
A egslsfinny azathioprine Wuanfivasnde
annsaldlalundetonssd Swanseann MPA 17
HavinlinsnIgUla (teratogenic effects)”

Mycophenolic acid (MPA)

Mycophenolic acid (MPA) \Ju active meta-
bolite ¥4 MMF wag EC-MPS wunnenlneiadetes
MMF Tugthetgnaneduluszereniegiindsas 500
fie 1,000 fadndy Juay 2 A%e Tne MMF 500 wax
1,000 fadn3u fvuregrauyaieuwindy EC-MPS
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360 waz 720 HaanTumuaIsu d1miun1sinniy
szau MPA Tudieugnaresdulalamdunuinienis
Utamluidesain MPA fdnsgadueige waxd
audunlsvesseueludenst’
ANULANANTEIIN MMF Way EC-MPS A9
FUNsRAdLeasTIUTEATENG 1ny MMF uag
EC-MPS 9zgadufinszinnzormsuazaildidnanu-
d1éu 1le MMF ihgsameudnazgnisdsuan iy
MPA leniusyavisraegifouay 80.7-94.0 druda-
UszAnBnaves EC-MPS iflaidngineneudaiae
anmmdu MPA Siduadedesay 72 eenslsAmuuss-
ansnmlunislesiunisufjiaseieisves MMF uay
EC-MPS Liiflanuunnsneii® Jsnnsidentdenlums
nufuRsndendentd MMF Ao ilesainiduely
yTomdnuisninagziisnnfignnin EC-MPS Tag
Uszandnwldunnanedu @ EC-MPS dinidenly
Tunsalfifihediennislifislszasddessuumaiiu-
915N MMF 1wy aauld 01deu uazgiae
laanunsanunanaliisUszasdle
SuUnIA3E15E1I19 MMF Saufuendu 9 Aildly
fuhefldsunsgnaneedeny wuid1 cyclosporin
%%5%3%’;14?1’15 enterohepatic recirculation
lin139ATuves MMF anas’ uag tacrolimus ¢
Wlinnstndnes MMF $1astaesuniunisivaeu-
an e MPA Uiy mycophenolic acid glucuro-
nide (MPAG) ¥ilsnsgaBiuves MMF st nislsf
MMF 911U antacid @4 magnesium aluminium
fagdsmaannisgadu MMF 19 JapasTiiisiuedne-
Tow 2 lus uenaniudansnanidssmsld cho-
lestyramine $21A U MMF 1189970 cholestyramine
LIUNIUNTEUIUNTT enterohepatic recirculation
yilnsaTuves MMF anas Ganaslsivinefiuegis
Tos 4 Hilue dmsu acyclovir bag ganciclovir 819
WEINIITURINAY MPAG WIUNTZUIUNNT tubular
secretion yil¥ie MPAG wag antiviral agents G
Fulusrene orawvennsldisUssacd wWu amznn
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lunsegniisduls?

naldiausyasAranves MPA Taun nasaseuy
MAAUDIMNT Uazn1Ienalunszgn tnenuaInig
oudulduendetufiurunnen uardmueinisaau-
& 91w UrnnSeiedld nsidenld EC-MPS wnu
MMF @13150928an81n15 liUseaAnese uunie—-
Fuemsld uonaniudionafiuninudssenis
Aadeanslena 1wy msdadle cytomegalovirus
Dude’

« Mammalian target of rapamycin inhibi-
tors (mTORi)

g1ngu mTORI Amsltlugthelgnareduly
ﬂﬁ]ﬁ;ﬁuﬁ 2 578913 Weln sirolimus waz everolimus
Tne sirolimus Hugdusnlunguifildsunisiuses
Tl a.A. 1999 2IN09ANITOIMTHATE I MIUTEWA
anfgousn uartunsdeunlusemdlned oo
2002 du everolimus WTuneidouslulszina-
lned A 2010 dwduitheugndiele uagldty
neidoususeamsldlugUisdgnanedul a.m. 2013
JagtunisAinwsnuuseaninmisuiieusening
sirolimus wag everolimus TugUieugnanusuileg
289 uinsAnwIIEUTBUUSEATEA S
nsnAQIANAUTENINg sirolimus Uag everolimus
Tueliugnaneetozau Téun 1o waginla wuiidl
gnsnsufiaseezliuansreaiu® eangu mTORI
w3 sirolimus way everolimus TumaujUnasly
Wumadenunuengy CNIs Lilevanidesualaiiis-
Uszasasialn” lngmniiansaidenldenngs mTORI
wuzthliBmdsandgnanedulundiegiaiios 30
Ju \fionAnidesnnandseanisiin hepatic artery
thrombosis™

Sirolimus wag everolimus aamqméimams
Juiu FK506 binding protein (FKBP12) tAnidu
asUsyneudedouludiuds mammalian tarcet vos
rapamycin Tusumis sicnal 3 ‘Uaﬂﬂ'l'iﬂizél:u T-cell
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danalsf T-cell laiiAnnsussa faguil 1 wifdnen
ngu mTORI U tacrolimus sengy3AlysAuwin
detu wilofinansusznoudsdoufiarlduds
AuazmuIies T-cell ildleldsmfuasiduns
unvsveIMInAn AL

Sirolimus AR AnUszann 62 Falae 3
Terfuaz 1 ads dau everolimus dAA3sdindidy
111 TnefiaA3adinussanm 28 + 7 Falus Felisu-
Ussynuuay 2 ads yn 12 $alas Wudeatuengy
CNIs ‘171’;& sirolimus &g everolimus Qmﬂ?{auamw
W1ungaieulesl CYP3Ad uaz CYP3AS5 Fesaaseds
N1stAndunsiseYuRgIl S9udeIngy mTORI
Tauugihldnisfemuszduenlubenme®

Tud A.A. 2017 the International Liver Trans-
plant Society (ILTS) IiKeunss89unIs@nyImu-
mumsly everolimus Tugthefldiunsugnanesiu
TglanuNILAINITIUNTINENN & U1NNTT 20 91T
wagANuiuve s devaiiiuszaunisallunis
19 IfaguiRendumsld everolimus Tugfthewasy
frunldu sparing immunosuppressive therapy
Tuftreninalifisuszasdselnainnisldoangy
CNiIs sddlilugvasugnareduiilesnnugifsiu
uenndudduuziriliaasven tacrolimus Tu-
naagld everolimus trough level ag1silay 3 ng/
mL* Tngsediu everolimus Whungludeaiuuzih
Am 3-8 ng/mL” dmsun1slit tacrolimus SR
everolimus axfasmsszivenihmngludonia 2
5780157 3-5 ng/mLY

walilfiaUszasiues mTORI 71s sirolimus uae
everolimus A&8Adety Anvveeldun Tunalu
YoeUn wwamedr seavlvdulasndweslsngs
\ndedensi s

» Corticosteroids
Prednisolone

Prednisolone L‘ﬁumﬂﬁju oral corticosteroids

Sl wus

LY

nsldenagliduiussey

Y

seowlledlughenlasunisugnanedu

leslluginendsugnaredulusses maintenance
therapy B8ngVBlABNSSURU nuclear factor-KB
(NF-KB) way activator protein 1 (AP-1) Tu nucleus
903 T-cell Fudu transcription factors @inaannis
4513 cytokines MieadaafunszUIUNTTNEY WY
interleukin-1, interleukin-6 FIUHNAAIUNITONLEU
wazUfugiiduiulasannisindeuiiveasdaideny
TUfseTenziivgnane™ nslvenazFufiansantly
YUIAF IINTUADE 9 APTLIABTAS TUNTEITIAT
anlatugUigunesendanndgnaieduliudi 3 - 6
Wwou wilugtheUgneaefuainaiivg autoimmune
disease wnndagiarsanlyivuiadseiodunaon
T dwsulufiheugnanesuiilesannhiadusn-
weuviind nsléieIngu corticosteroids seiiloadu
sTogMULNazIiNAIALIYeINTAN  react-
vation va3la5ale”

nalufsUszasdves prednisolone Aidfey
un szanedeansemnizewns seiuthmaluden
a9ty mudfulafings W™

[

- 9 naiAuiutalv

q

gnANIANAUYRALNUAAUNUAIUNINUSEEU

Y 9
1 ¥

audrfalunguiitheugnineeterzduilailygiae
Uananefu W tofacitinib (ngu Janus kinase-3
inhibitors), sotrastaurin (ngx protein kinase C
inhibitors), efalizumab, alefacept, belatacept wag
voclosporin @eismualaiUszauarudnialunis
Anwaduusansnmiazaudasadelugiae
Jandredy saiuumisluewandmiuiaeugn-
aeduazidunisidwad urdn (cell therapy) Wu
A5 dendritic cells, mesenchymal stem cells,
macrophages Wag regulatory T-cell Fedofves
nslilwadintnderlvissuugiduiusianiefias
TUnsedumaihanseioagiiviinisugnanegnnszdu
anag (downregulate) sudsdudinsindoudives
waaluszvugiAuiulugiulng vilvsianiedia
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immune tolerance ag9lsfnuludagiunisld
waau1daluguigUgnanedivegsenineanisfinw
VRaeIddesornansAnuInfiu e Suduissz—
s mazanulasnsieluouian’

anuse
nstveinagiiauduluguisdanareduld
vanmsuAsaiuiihefildfunisugnaisetegau
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